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(54) LOW IGNITABLE CLEANSER, METHOD FOR CLEANSING AND DEVICE FOR CLEANSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleanser which exhibits high cleansing abilities against all types of 
stains, prevents oxidative deterioration under high temperature on stream cleansing treatments and so on, is 
low toxic, exhibits high material stability for articles to be cleansed, has low ignitability, and is never liable to 
cause the disruption of the ozonosphere, and to provide a cleansing method and a cleansing device which are 
suitable for the cleanser. 

SOLUTION: This low ignitable cleanser is obtained by adding one or more compounds selected from glycol 
ethers to methyl perfiuorobutyl ether and/or methyl perfluoroisobutyl ether, and then further adding a glycol 
ether acetate, a hydroxycarboxylic ester or the like to the mixture. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The cleaning agent of low inflammability whose combination weight ratio [ of a component (a) and 
a component (b) ] (a)/(b) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether, and one sort 
or two sorts or more of compounds chosen from (b) glycol ether are contained, and is 10 / 90 - 49/51. 
[Claim 2] (b) The cleaning agent containing one sort or two sorts or more of compounds chosen from the 
group which glycol ether becomes from the compound expressed with the following general formula (1) and (2) 
according to claim 1. 
[Formula 1] 

a 
R 

I 

R-O- (CHaCHOa-R 8 (l) 

(The inside R1 and R3 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of carbon 
numbers 1-4, and R2 expresses hydrogen or methyl group .) 
[Formula 2] 

a 

R 

I 

R 4 -0- (CHaCHO) a -H (2) 

(The inside R4 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of carbon numbers 
1-4, and R5 expresses hydrogen or methyl group .) 

[Claim 3] (c) The cleaning agent containing the compound more than a kind chosen from the group which 
consists of glycol ether acetate and hydroxycarboxylic acid ester according to claim 1 to 2. 
[Claim 4] (d) The cleaning agent containing the addition component whose boiling point in 1.01 3x1 05Pa is 20 
degrees C - 100 degrees C according to claim 1 to 3. 

[Claim 5] (e) The cleaning agent according to claim 1 to 4 which is chosen from the group which consists of a 
phenolic antioxidant, an amine system antioxidant, the Lynn system antioxidant^ sulfur system antioxidant, 
and an ultraviolet ray absorbent and which contains more than a kind at least. 

[Claim 6] The washing approach characterized by the rinse and/or carrying out steamy washing with the 
constituent containing (f) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether after a 
cleaning agent according to claim 1 to 5 washes washing-ed. 

[Claim 7] The washing approach according to claim 6 which is a thing containing at least a kind of component 
or compound chosen from the group which a constituent (f) becomes from an addition component (d) and a 
compound (e). 

[Claim 8] (A) A cleaning tank for a cleaning agent according to claim 1 to 5 to wash washing-ed, (B) The 
steamy generating tub for generating the steam of the at least a kind of component or compound contained in 
the constituent (f) which does not have a rinse tub for carrying out a rinse with a constituent (f), and the flash 
point, The washing station which has the device in which the water separation tub for removing moisture from 
the obtained condensate after condensing the steamy zone for carrying out steamy washing with the steam 
generated from this steamy generating tub and the steam which carried out (C) generating, and the 
condensate removed in moisture are returned to a rinse tub (B). 

[Claim 9] The washing station which has the device in_which the condensate removed in the steamy zone, the 
water separation tub (C), and the moisture for carrying out steamy washing with the steam generated from the 
cleaning tank (A) of claim 8 which has a heating device for generating the steam of the at least a kind of 
component or compound which constitutes a cleaning agent according to claim 1 to 5, the rinse tub (B), and 
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(D) this cleaning tank (A) is returned to this cleaning tank (A). 

[Claim 10] The washing station which has the device which carries out the shower rinse of this condensate in 
a steamy zone (D) instead of a rinse tub (B) in claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach and washing station suitable for a 
suitable cleaning agent to wash the flux used at the time of soldering of various processing oil, grease, waxes, 
and electric electronic parts at the time of processing of a precision machinery component, optical instrument 
components, etc., and its cleaning agent 
[0002] 

[Description of the Prior Art] Although grease, such as various processing oil, for example, cutting oil, a press 
oil, a drawing oil, heat treating oil, slushing oil, and a lubricating oil, or waxes are used at the time of processing 
of a precision machinery component, optical instrument components, etc., it is necessary to remove these dirt 
eventually, and, generally clearance by the solvent is performed. Moreover, although soldering is most generally 
performed as the junction approach of an electronic circuitry, it is the object of clearance defecation of the 
oxide of the surface of metal which should be soldered, reoxidation prevention, and amelioration of pewter 
wettability, and processing a soldering side beforehand by flux is usually performed. By a substrate being 
immersed into solution-like flux as the approach of soldering etc. Although there is the approach of carrying 
out afterbaking which supplied to the location which should solder the approach of supplying a melting pewter 
and the thing which mixed the powder of flux and a pewter beforehand and was made into the shape of a 
paste after making flux adhere to a substrate side Anyway, since flux residue becomes metaled corrosion and 
the cause of insulating lowering, it is necessary to fully remove it after soldering termination. 
[0003] For these washing and clearance, since it had many descriptions — the solubility which was low and 
was excellent in incombustibility is shown — the solvent which mixed 1,1,2-trichloro-1,2,2-trifluoroethane (it 
is called the following CFC 113), CFC113, alcohol, etc. was washing. [ of toxicity ] However, earth 
environmental pollution problems, such as ozone layer depletion, were pointed out, and, as for CFC113, the 
production was abolished in Japan at 1995 ends of the year. As a substitute of this CFC113 3 and 3-dichloro 
- 1, 1, 1, 2, A 2-pentafluoro propane, and 1, 3-dichloro - Hydrochlorofluorocarbon, such as mixture (it is called 
the following HCFC225) of a 1, 1, 2, 2, and 3-pentafluoro propane, and 1 and 1-dichloro-1-fluoro ethane 
(henceforth HCFC141b) (It is called Following HCFC) Hydro fluorocarbon (it is called Following HFC), such as 
a 2H and 3H-perfluoro pentane, is proposed. However, since there is ozone layer depletion ability by HCFC(s), 
in Japan, the activity is due to be forbidden in 2020. In order that the high thing of the global warming potential 
which has surfaced as a problem new at HFC in recent years may be pointed out and may control the 
environmental pollution in earth magnitude, the cure of reducing the burst size to atmospheric air by making 
structure of a soaping machine into sealing structure is needed, and an activity for a cleaning agent application 
becomes difficult Furthermore, although there is no ozone layer depletion ability, such as hydro fluoro ether (it 
is called Following HFE) which does not contain a chlorine atom at all, and the noncombustible fluorine system 
solvent is proposed in recent years, since a chlorine atom is not included, if dissolution ability is low 
independent, it cannot be used as a cleaning agent, but the technique of the cleaning agent which combined 
the inflammable solvent is indicated. However, to combine an inflammable solvent, it is necessary to be a 
compound more than a kind as being chosen out of methyl perfluoro butyl ether with high flash point 
appearance depressor effect, the methyl perfluoro isobutyl ether with few carbon numbers, and such mixture, 
such as an alkyl group contained in the molecular structure of HFE, as it is few. There are many carbon 
numbers of an alkyl group also in HFE(s), for example, since [ that the compound more than a kind has low 
flash point appearance depressor effect ] it is chosen out of ethyl perfluoro butyl ether, the ethyl perfluoro 
isobutyl ether, and such mixture, when these and an inflammable solvent are combined, it has the problem on 
which the flash point appears. [ at least ] 

[0004] Moreover, JP,10-36894,A, JP, 10-2 12498, A, and JP.1 0-251 692.A have a publication as a technique of 
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the cleaning agent which is chosen from methyl perfluoro butyl ether, the methyl perfluoro isobutyl ether, and 
such mixture and which combined the compound and the inflammable solvent more than a kind at least. 
However, in the compounding ratio in the inside of these descriptions, detergency is inferior and it may be 
unable to be used for washing of the flux adhering to the electric electronic parts with which high cleanliness 
is demanded, and washing of an oil with comparatively difficult cleaning used at the time of press working of 
sheet metal of a steel plate, or drawing processing. 

[0005] Like the above, with the cleaning agent proposed so far as a substitute of CFC1 13 Even if washing is 
possible, the activity will be forbidden according to the problem of ozone layer depletion in the future, or Since 
there is danger of ignition, the actual condition is having many problems, when using it as a cleaning agent — 
facility cost's going up although a facility of a soaping machine etc. is made into an explosion-proof 
construction, or the detergency as a cleaning agent being insufficient for it. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention showing a high detergency and preventing the 
oxidation degradation under the elevated temperatures at the time of steamy washing etc. to all the types in 
washing of dirt, it is low toxicity and makes it a technical problem to offer the washing approach and washing 
station suitable for the cleaning agent which does not have the flash point and does not have fear of ozone 
layer depletion, and its cleaning agent 
[0007] 

[Means for Achieving the Goal] In order that this invention person may attain the above-mentioned technical 
problem, the property of not having the flash point of methyl perfluoro butyl ether and/or the methyl perfluoro 
isobutyl ether is employed efficiently. As a result of repeating examination wholeheartedly in order to find out 
the cleaning agent with which the flash point does not appear, (a) methyl perfluoro butyl ether and/or the 
methyl perfluoro isobutyl ether, (b) It found out that it was compatible in the detergency which contained one 
sort or two sorts or more of compounds chosen from glycol ether, and was excellent when combination weight 
ratio (a)/(b) was 10 / 90 - 49/51, and low inflammability. Moreover, while finding out that a cleaning effect 
higher than adding one or more sorts of compounds chosen from the group which consists of glycol ether 
acetate and hydroxycarboxylic acid ester was acquired, a header and this invention were completed [ that it 
can be continuously used under an elevated temperature by addition of an antioxidant etc. ] for the header, 
the washing approach which was further suitable for the cleaning agent, and the washing station. 
[0008] That is, (a) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether, and one sort or two 
sorts or more of compounds chosen from (b) glycol ether are contained the first of invention, and combination 
weight ratio [ of a component (a) and a component (b) ] (a)/(b) is the cleaning agent of low inflammability 
which are 10 / 90 - 49/51. The second of invention is the cleaning agent of a publication in the first place [ of 
invention containing one sort or two sorts or more of compounds chosen from the group which (b) glycol ether 
becomes from the compound expressed with the following general formula (1) and (2) ]. 
[0009] 
[Formula 3] 

2 

R 
I 

R-O- (CHaCHO) a — R 3 (1) 

[0010] (The inside R1 and R3 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of 
carbon numbers 1-4, and R2 expresses hydrogen or a methyl group.) 
[0011] 
[Formula 4] 

9 

R 

I 

R 4 -0- (CHaCHO^-H (2) 



[0012] (The inside R4 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of carbon 
numbers 1-4, and R5 expresses hydrogen or a methyl group.) 

The third of invention is the cleaning agent of the first of invention containing the compound more than a kind 
chosen from the group which consists of (c) glycol ether acetate and hydroxycarboxylic acid ester - the 
second publication. The fourth of invention is the cleaning agent of the first of invention containing the 
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addition component whose boiling point in (d)1.013x105Pa is 20 degrees C - 100 degrees C - the third 
. publication. 

[0013] The fifth of invention is a cleaning agent of the first of invention which contains more than a kind at 
least - the fourth publication chosen from the group which consists of the (e) phenolic antioxidant, an amine 
system antioxidant, the Lynn system antioxidant a sulfur system antioxidant, and an ultraviolet ray absorbent. 
After the cleaning agent of a publication washes washing-ed to the first of the sixth invention to invention - 
the fifth either, it is a constituent containing (f) methyl perfluoro butyl ether and/or the methyl perfluoro 
isobutyl ether, and is the washing approach characterized by the rinse and/or carrying out steamy washing. 
[0014] It is the washing approach of the sixth publication invention which is a thing containing at least a kind 
of component or compound chosen from the group which consists of the seventh constituent (f) of invention, 
an addition component (d), and a compound (e). A cleaning tank for the eighth of invention to wash washing-ed 
with the cleaning agent of a publication to either of the 1 -fifth of (A) invention, (B) The steamy generating tub 
for generating the steam of the at least a kind of component or compound contained in the constituent (f) 
which does not have a rinse tub for carrying out a rinse with a constituent (f), and the flash point, After 
condensing the steamy zone for carrying out steamy washing with the steam generated from this steamy 
generating tub, and the steam which carried out (C) generating, it is the washing station which has the device 
in which the water separation tub for removing moisture from the obtained condensate and the condensate 
removed in moisture are returned to a rinse tub (B). 

[0015] The eighth cleaning tank of invention which has a heating device for generating the steam of the at 
least a kind of component or compound with which the ninth of invention constitutes the cleaning agent of a 
publication in either of the 1 -fifth of invention (A), It is the washing station which has the device in which the 
condensate removed in the steamy zone, water separation tub (C), and moisture for carrying out steamy 
washing with the steam generated from the rinse tub (B) and (D) this cleaning tank (A) is returned to this 
cleaning tank (A). The tenth of invention is a washing station which has the device which carries out the 
shower rinse of this condensate in a steamy zone (D) instead of a rinse tub (B) in the ninth of invention. 
[0016] Hereafter, this invention is explained to a detail. In this description, washing is removing the dirt 
adhering to washing-ed to the level which does not have effect in degree process. Moreover, a rinse is 
permuting the cleaning agent containing the dirt component adhering to washing-ed by the solvent with which 
a dirt component's is not contained. Furthermore, steamy washing is removing the dirt component which 
remains slightly on a washing-ed front face with the liquid which consists of a steamy component condensed 
on this washing-ed front face according to a temperature gradient with the steam with which washing-ed and 
this washing-ed are exposed. 

[0017] (a) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether which are used for the 
cleaning agent and the constituent (f) of this invention can realize improvement in a detergency, after 
maintaining the flash point appearance depressor effect which is the property of (a) methyl perfluoro butyl 
ether and/or the methyl perfluoro isobutyl ether even when glycol ether with the flash point is added so much, 
although it had the high detergency in the fluorine-containing compound which does not contain the chlorine 
atom which is incombustibility since especially flash point appearance depressor effect is high. Moreover, as 
for (a) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether, ozone layer depletion ability 
turns up, a warming multiplier is also low and they are the optimal as a component of the cleaning agent which 
does not have an adverse effect on an environment. 

[0018] In the cleaning agent of this invention, it is necessary to use the combination of one sort or two sorts 
or more of compounds chosen from (b) glycol ether for the purpose of the improvement of a detergency to all 
dirt. Glycol ether here is the compounds permuted by any one piece and the hydrocarbon residue which 
includes hydrocarbon residue or ether linkage although it can also creep among the hydrogen atoms of the 
hydroxyl group of these two individuals in the aliphatic series or the alicyclic compound which two hydroxyl 
groups have combined with two carbon atoms which are different from each other. 

[0019] for example, as an example of glycol ether Ethylene glycol wood ether, the ethylene glycol methylethyl 
ether, Ethylene glycol diethylether, the ethylene glycol methyl-n-propyl ether, The ethylene glycol ethyl-n- 
propyl ether, the ethylene GURIKORUJI-n-propyl ether, The ethylene GURIKORUJH-propyl ether, ethylene 
glycol methyl-n-butyl ether, Ethylene glycol ethyl-n-butyl ether, ethylene glycol-n-propyl-n-butyl ether, 
Ethylene GURIKORUJI-n-butyl ether, ethylene GURIKORUJI-i-butyl ether, Ethylene GURIKORUJI-tert-butyl 
ether, diethylene-glycol wood ether, The diethylene-glycol methylethyl ether, diethylene-glycol diethylether, 
The diethylene-glycol methyl-n-propyl ether, the diethylene-glycol ethyl-n-propyl ether, The diethylene 
GURIKORUJI-n-propyl ether, the diethylene GURIKORUJH-propyl ether, Diethylene-glycol methyl-n-butyl 
ether, diethylene-glycol ethyl-n-butyl ether, Diethylene-glycol-n-propyl-n-butyl ether, diethylene 
GURIKORUJI-n-butyl ether, Diethylene GURIKORUJH-butyl ether, diethylene GURIKORUJI-tert-butyl ether, 
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Triethylene glycol wood ether, the triethylene glycol methylethyl ether, Triethylene glycol diethylether, the 
triethylene glycol methyl-n-propyl ether, The triethylene glycol ethyl-n-propyl ether, the 

TORIECHIRENGURIKORUJI-n-propyl ether, The TORIECHIRENGURIKORUJH-propyl ether, triethylene glycol 
methyl-n-butyl ether, Triethylene glycol ethyl-n-butyl ether, triethylene glycol-n-propyl-n-butyl ether, 
TORIECHIRENGURIKORUJI-n-butyl ether, TORIECHIRENGURIKORUJH-butyl ether, 

TORIECHIRENGURIKORUJHtert-butyl ether, propylene glycol wood ether, The propylene glycol methylethyl 
ether, propylene glycol diethylether, The propylene glycol methyl-n-propyl ether, the propylene glycol ethyl-n- 
propyl ether, The propylene GURIKORUJI-n-propyl ether, the propylene GURIKORUJH-propyl ether, 
Propylene glycol methyl-n-butyl ether, propylene glycol ethyl-n-butyl ether, Propylene glycol-n-propyl-n- 
butyl ether, propylene GURIKORUJI-n-butyl ether, Propylene GURIKORUJI-i-butyl ether, propylene 
GURIKORUJHtert-butyl ether, Dipropylene glycol wood ether, the dipropylene glycol methylethyl ether, 
Dipropylene glycol diethylether, the dipropylene glycol methyl-n-propyl ether, The dipropylene glycol ethyl-n- 
propyl ether, the Zypro pyrene GURIKORUJI-n-propyl ether, The Zypro pyrene GURIKORUJH-propyl ether, 
dipropylene glycol methyl-n-butyl ether, Dipropylene glycol ethyl-n-butyl ether, dipropylene glycol-n-propyl- 
n-butyl ether, Zypro pyrene GURIKORUJI-n-butyl ether, Zypro pyrene GURIKORUJI-i-butyl ether, Zypro 
pyrene GURIKORUJl-tert-butyl ether, tripropylene glycol wood ether, The tripropylene glycol methylethyl 
ether, tripropylene glycol diethylether, The tripropylene glycol methyl-n-propyl ether, the tripropylene glycol 
ethyl-n-propyl ether, The tripropylene GURIKORUJI-n-propyl ether, the tripropylene GURIKORUJH-propyl 
ether, Tripropylene glycol methyl-n-butyl ether, tripropylene glycol ethyl-n-butyl ether, Tripropylene glycol-n- 
propyl-n-butyl ether, tripropylene GURIKORUJI-n-butyl ether, Tripropylene GURIKORUJI-i-butyl ether, 
tripropylene GURIKORUJI-tert-butyl ether, Ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, The ethylene glycol mono — n-propyl ether, the ethylene glycol mono — i-propyl ether, Ethylene glycol 
mono — n-butyl ether, ethylene glycol mono — i-butyl ether, Ethylene glycol mono — tert-butyl ether, the 
ethylene glycol mono — n-pentyl ether, Ethylene glycol monochrome-n hexyl ether, the diethylene-glycol 
monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol mono — n-propyl ether, The 
diethylene-glycol mono — i-propyl ether, diethylene-glycol mono — n-butyl ether, diethylene-glycol mono — i- 
butyl ether, diethylene-glycol mono — tert-butyl ether, a jetty The RENGU recall mono — n-pentyl ether, the 
diethylene-glycol mono — n-hexyl ether, The triethylene glycol monomethyl ether, the triethylene glycol 
monoethyl ether, The triethylene glycol mono — n-propyl ether, the triethylene glycol mono — i-propyl ether, 
Triethylene glycol mono — n-butyl ether, triethylene glycol mono — i-butyl ether, Triethylene glycol mono — 
tert-butyl ether, the triethylene glycol mono — n-pentyl ether, Triethylene glycol monochrome-n hexyl ether, 
propylene glycol monomethyl ether, The propylene glycol monoethyl ether, the propylene glycol mono — n- 
propyl ether, The propylene glycol mono — i-propyl ether, propylene glycol mono — n-butyl ether, Propylene 
glycol mono — i-butyl ether, propylene glycol mono — tert-butyl ether. The propylene glycol mono — n-pentyl 
ether, the propylene glycol mono — n-hexyl ether, Dipropylene glycol monomethyl ether, the dipropylene glycol 
monoethyl ether, The dipropylene glycol mono — n-propyl ether, the dipropylene glycol mono — i-propyl ether, 
Dipropylene glycol mono — n-butyl ether, dipropylene glycol mono — i-butyl ether, Dipropylene glycol mono — 
tert-butyl ether, the dipropylene glycol mono — n-pentyl ether, The dipropylene glycol mono — n-hexyl ether, 
tripropyllene glycol monomethyl ether, The tripropylene glycol monoethyl ether, the tripropylene glycol mono — 
n-propyl ether, The tripropylene glycol mono — i-propyl ether, tripropylene glycol mono — n-butyl ether, 
Tripropylene glycol mono — i-butyl ether, tripropylene glycol mono — tert-butyl ether, The tripropylene glycol 
mono — n-pentyl ether, the tripropylene glycol mono — n-hexyl ether, 3-methoxybutanol, 3-methyl-3- 
methoxybutanol, etc. can be mentioned. 

[0020] Moreover, when glycol ether is the compounds expressed with the following general formula (1), it 
becomes possible to be compatible in the more excellent low inflammability and the solubility superior to that 
of the rosin which is a flux component. Moreover, when glycol ether is the compounds expressed with the 
following general formula (2), it becomes possible to be compatible in the more excellent clearance nature to 
the metal salt of a hydrochloride, an organic acid, etc. of an amine constituting the more excellent low 
inflammability and the cause of ionicity residue, the polymerization rosin leading to white residue, or rosin etc. 
[0021] 
[Formula 5] 

2 

R 

I 

R-O- (CHaCHO^-R 3 (l) 
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[0022] (The inside R1 and R3 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of 
carbon numbers 1-4, and R2 expresses hydrogen or methyl group .) 
[0023] 
[Formula 6] 

R 
I 

R 4 -0-(CHaCHO) 2 -H (2) 

[0024] (The inside R4 of a formula expresses the alkyl group, alkenyl radical, or cycloalkyl radical of carbon 
numbers 1-4, and R5 expresses hydrogen or methyl group .) 

As an example of glycol ether expressed with a general formula (1), diethylene-glycol wood ether, diethylene- 
glycol diethylether, diethylene GURIKORUJI-n-butyl ether, and dipropylene glycol wood ether can be 
mentioned, moreover, as an example of glycol ether expressed with a general formula (2) The diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, The diethylene-glycol mono — n-propyl ether, the 
diethylene-glycol mono — i-propyl ether, Diethylene-glycol mono — n-butyl ether, diethylene-glycol mono — i- 
butyl ether, Dipropylene glycol monomethyl ether, the dipropylene glycol monoethyl ether, The dipropylene 
glycol mono — n-propyl ether, the dipropylene glycol mono — i-propyl ether, dipropylene glycol mono — n-butyl 
ether, etc. can be mentioned. 

[0025] About the weight rate of each component, in order to fulfill the high detergency which is the 
description of the cleaning agent of this invention, low toxicity, and low inflammability, it is required for 
combination weight ratio [ of a component (a) and a component (b) ] (a)/(b) to be 10 / 90 - 49/51. The 
mixture of (a) methyl perfluoro butyl ether which has a publication in JP,10-212498,A and JP,1 0-251 692A 
and the methyl perfluoro isobutyl ether, The mixture of the cleaning agent whose combination weight ratio 
(a) / (b) with (b) dipropylene glycol mono-isopropyl ether are 70/30, and the (a) methyl perfluoro butyl ether 
and the methyl perfluoro isobutyl ether, Combination weight ratio (a) / (c) with (c) dipropylene glycol ethyl 
methyl ether and the dipropylene glycol ethyl propyl ether in the cleaning agent which is 50/50 About the 
plastic-working oil used when performing press working of sheet metal to what [ what can degrease about 
cutting oil with comparatively easy washing ], for example, the steel plate of a thick plate, or when performing 
drawing processing Since the burden at the time of processing is large compared with a cut process, generally 
the oil with viscosity higher than cutting oil is used, and it cannot fully degrease about these plastic-working 
oils. 

[0026] Moreover, although these cleaning agents can also wash the flux of an RMA type with few activator 
components added also about flux in order to remove the oxide on the front face of a substrate, or R type 
which does not contain an activator component When the RA type flux containing activators, such as an amine 
and haloid salt of a carboxylic acid, is washed. It is important also especially in an inflammable solvent that 
there are many weight rates of glycol ether of having a polarity, and it cannot fully wash in said cleaning agent 
whose weight rate of glycol ether is 50 or less. 

[0027] Therefore, in order to acquire the solvent power or the dispersion force improvement effect over all 
dirt, it is required for the weight rate of (Component b) glycol ether to be 51 or more. Moreover, low 
inflammability is attained when the weight rate of a component (b) is 90 or less. It depends in consideration of 
the balance of detergency and low inflammability, and desirable combination weight ratio (a)/(b) is 10 / 90 - 
45/55, and is 10 / 90 - 40/60 still more preferably. 

[0028] The cleaning agent in this invention is a cleaning agent of low inflammability which contains the above- 
mentioned component (a) and (b) at a predetermined rate. "Low inflammability" here means that having no 
flash point is admited to a cleaning agent by the general flash point assessment trial of JIS K 2265 grade. In 
the cleaning agent of this invention, one or more sorts of compounds chosen from the group which consists of 
(c) glycol ether acetate and hydroxycarboxylic acid ester for the purpose of the improvement of a detergency 
to the dirt of an extensive class can be used together. 

[0029] Glycol ether acetate here is the compounds which acetate-ized the glycol ether monoalkyl ether which 
has a hydroxyl group. Glycol ether monoalkyl ether here is the compounds permuted by the hydrocarbon 
residue in which any one hydrogen atom includes hydrocarbon residue or ether linkage among these hydroxyl 
groups in the aliphatic series or the alicyclic compound which two hydroxyl groups have combined with two 
carbon atoms which are different from each other. For example, the glycol ether acetate specified by the 
following general formula (3) can be mentioned. 
[0030] 
[Formula 7] 
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T 8 

R R O 

I I II 

R*-0- (C(CH 2 ) c CHO) d -C-CH a (3) 
I 

9 

R 

[0031] (As for the inside R6 of a formula, hydrogen or a methyl group, and a express the integer of 0-1, and b 
expresses [ the alkyl group of carbon numbers 1-6, an alkenyl radical or a cycloalkyl radical and R7, R8 and 
R9 ] the integer of 1-4.) 

As an example of glycol ether acetate, the acetate of the monoalkyl ether corresponding to ethylene glycol, a 
diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol, etc., 3-methoxy- 
1 -butyl acetate, 3-methoxy-3-methyM -butyl acetate, etc. can be mentioned. 

[0032] Moreover, the hydroxycarboxylic acid ester used for the cleaning agent of this invention is the ester 
compounds which have a hydroxyl group, for example, lactate, malic-acid ester, tartrate, citrate, glycol 
monoester, glycerol monoester, glycerol diester, ricinoleic-acid ester, castor oil, etc. can be mentioned. The 
lactate especially specified by the following general formula (4) as desirable hydroxycarboxylic acid ester also 
in these can be mentioned. 
[0033] 
[Formula 8] 

OH O 

I II 

CH a - CH - C - OR"* (4) 

[0034] (R10 shows the alkyl group, alkenyl radical, or cycloalkyl radical of carbon numbers 1-6 among a 
formula.) 

As an example of lactate, methyl lactate, ethyl lactate, butyl lactate, lactic-acid pentyl, etc. can be mentioned. 
When adding a component (c) further, it is more desirable that component (a)/{the combination weight (ratio 
a) / {[ of (Component b) + component (c)} ] (b)+ (c)} is 10 / 90 - 49/51. When the weight rate of a component 
{(b) + (c)} is 51 or more, a desirable solvent power improvement effect is acquired [ rather than ] to various 
dirt, and when it is 90 or less, more desirable low inflammability can be attained, detergency — low — 
inflammability — balance — having taken into consideration — further — being desirable — combination — 
weight — a ratio — (— a —) — /—{—(— b —) — + — (— c —)—} — 10 / 90 - 45/55 — it is — much 
more — desirable — 10 / 90 - 40/60 — it is . 

[0035] Moreover, in order to consider as the cleaning agent presentation which does not have the flash point, 
in 20 degrees C, less than 1.33x103Pa is desirable, especially the vapor pressure of a component (b) and a 
component (c) is 6.66x1 02Pa or less more preferably, and further 1.33x102Pa or less is desirable [ vapor 
pressure ]. In the cleaning agent and constituent (f) of this invention, the boiling point in 1.01 3x1 05Pa at 20 
degrees C - 100 degrees C A component (a) according to claim 1 to 4, a component (b), and a component (c) 
are different compounds. A component (d) can be added as addition components, such as a detergency 
amelioration agent, a stabilizer, and a melting-point-lowering agent, and control of the addition of a component 
(b) and a component (c), improvement in detergency, improvement in the metal stability in the gaseous phase 
at the time of steamy washing, coagulation prevention of the cleaning agent at the time of cooling, etc. can 
also be aimed at 

[0036] As a component (d), it can illustrate for every class shown below, for example. As hydrocarbons, n- 
hexane, an isohexane, a cyclohexane, a cyclohexene, 2-methyl pentane, 2, 3-dimethyl butane, n-heptane, 2- 
methyl hexane, 3-methyl hexane, 2, 4-dimethyl pentane, an isooctane, etc. are mentioned. A methanol, 
ethanol, n-propanol, isopropanol, etc. can be mentioned as alcohols. 

[0037] An acetone and a methyl ethyl ketone can be mentioned as ketones. As ester, an ethyl formate, 
formic-acid propyl, formic-acid isobutyl, methyl acetate, ethyl acetate, methyl propionate, ethyl propionate, 
etc. can be mentioned. The boiling point of a component (d) is 20 degrees C - 100 degrees C, and in order to 
lessen presentation fluctuation in use, it is **30 degrees C to go into the range of **40 degrees C of the 
boiling point of (a) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether desirable still more 
preferably. 

[0038] Moreover, as for a component (d), it is desirable that it is the azeotropy Mr. constituent of the 
presentation approximated to (a) methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether which 
are used together, an azeotropic compound, or it A component (d) can combine one sort chosen from the 
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organic compound whose boiling point in 1.01 3x1 05Pa is 20 degrees C - 100 degrees C, or two sorts or more. 
When adding a component (d), it is more desirable that combination weight ratio {(a)+(b)+ (c)}/(d) is 90 / 10 - 
99.9/0.1. When the weight rate of (d) is ten or less, more desirable low inflammability can be attained and the 
more desirable effectiveness as a stabilizer and a melting-point-lowering agent is acquired at the time or more 
of 0.1. Still more desirable combination weight ratio {(a>Kb)+ (c)} / (d) is 93 / 7 - 99/1. 
[0039] Moreover, a component (e) can be added in order to prevent the oxidation degradation of a cleaning 
agent and a constituent (f). As a component (e), it can illustrate for every class shown below, for example. As 
a phenolic antioxidant, 1-oxy — 3-methyl-4-isopropylbenzene, 2, 4-dimethyl-6^t-butylphenol, 2, 6-G t- 
butylphenol, Burylhydroxyanisole, 2,6-di-t-butyl-p-cresol, 2,6-di-t-butyl-4-ethylphenol, 2, a 6-G t-butyl-4- 
hydroxymethyl phenol, Triethylene glycol-screw [3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate, 
Compounds, such as 1,6-hexanediol-screw [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] octadecyl-3-(3, 
5-G t-butyl-4-hydroxyphenyl) propionate, can be mentioned. 

[0040] As an amine system anti-oxidant, compounds, such as a diphenyl-p-phenylene diamine, 4-amino-p- 
diphenylamine, p, and p -dioctyl diphenylamine, can be mentioned. As a Lynn system anti-oxidant, compounds, 
such as phenyl isodecyl phosphite, diphenyl JIISO octylphosphite, diphenyl diisodecyl phosphite, triphenyl 
phosphite, tris nonylphenyl phosphite, and screw (2, 4-G t buthylphenyl) PENTA ERIS toll diphosphite, can be 
mentioned. 

[0041] as a sulfur system anti-oxidant — dilauryl -3 and 3' - thiodipropionic acid ester, JITORIDESHIRU -3, 
and 3' - thiodipropionic acid ester, dimyristyl -3, and 3' - thiodipropionic acid ester, distearyl -3, and 3' — 
compounds, such as - thiodipropionic acid ester, can be mentioned. As an ultraviolet ray absorbent, a 4- 
hydroxy benzophenone, 2-hydroxy-4-methoxybenzophenone, 2, 2 - dihydroxy-4-methoxybenzophenone and 
2-hydroxy-4-methoxy -4-chlorobenzo phenon, 2 and 2'-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n- 
octoxybenzophenone, 2, 4-dihydroxy benzophenone, a 5-chloro-2-hydroxy benzophenone, Benzophenones, 
such as 2, 2'-dihydroxy -4, a 4'-dimethoxy benzophenone, and a 4-dodecyI-2-hydroxy benzophenone A phenyl 
SARISHI rate, a 4^t-buthylphenyl SARISHI rate, 4-octyl phenyl SARISHI rate, Phenyl SARISHI rates and 2- 
(5-methyl-2-hydroxyphenyl) benzotriazols, such as the bisphenol A-G SARISHI rate, 2-[2-hydroxy-3 and 5- 
screw (alpha and alpha'-JIJIME chill benzyl) phenyl]-2H-benzotriazol, 2-(3, 5-G t-butyl-2-hydroxyphenyl) 
benzotriazol, 2-(3^-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzo triazole, 2-(3, 5-G t-amyl-2- 
hydroxyphenyl) benzotriazol, 2-(2'- hydroxy-4*-t-octyl phenyl) benzotriazol, Benzotriazols, such as 2-(2- 
hydroxy-5 -methylphenyl) benzotriazol and 2-(2 - hydroxy-5'-t-octyl phenyl) benzotriazol, can be mentioned. 
[0042] In the these-illustrated compound, the addition effectiveness of a phenolic antioxidant is high and 
especially 2,6-di^t-butyl-p-cresol is desirable. Moreover, it becomes possible to control the oxidative 
degradation of a cleaning agent for a long period of time by using together more than a kind that is chosen 
from the group of a phenolic antioxidant and an amine system antioxidant and that is chosen from the group of 
more than a kind, the Lynn system antioxidant, and the Lynn system antioxidant at least in steamy washing 
which carries out the heating activity of the cleaning agent continuously. 

[0043] When adding a component (e), 1-1000 ppm is 10-1000 ppm more preferably to {(a)+(b)+(c)+ (d)}. (a) 
which mentioned the cleaning agent of this invention above - (e) each component — a law — it is mixed, 
equalized and obtained according to a method, moreover, each component of the component (a) independence 
which mentioned the constituent (f) above or (a), (d), and (e) — a law — it is mixed, equalized and obtained 
according to a method. 

[0044] In a constituent (f), when adding a component (d) for a component (a), it is more desirable that the 
range of the weight rate of (a)/(d) is 90 / 10 - 99.9/0.1. The time when the weight rate of (d) is smaller than 
10 can attain desirable low inflammability, and when larger than 0.1, the more desirable effectiveness as a 
stabilizer and a melting-point-lowering agent is acquired. The range of a still more desirable weight rate is 93 / 
7 - 99/1. a constituent — ( — f — ) — setting — a component — ( — e — ) — adding — a case — **** — {- 
- ( — a — ) — + — ( — d — ) — } — receiving — 1-1000 ppm — more — desirable — 10-1000 ppm — it is . 
[0045] Although the cleaning agent of this invention and the melting point of a constituent (f) have desirable 
15 degrees C or less, when it also takes carrying out a winter activity into consideration, 10 degrees C or less 
are 5 degrees C or less more desirable still more preferably. Moreover, although the cleaning agent of this 
invention shows the detergency which was excellent to all dirt it fits washing of resin, such as flux, especially. 
In the cleaning agent and constituent (f) of this invention, various assistants, for example, a surfactant, a 
stabilizer, a defoaming agent, etc. may be added if needed. 

[0046] The example of the various assistants which can be added to the cleaning agent and constituent (f) of 
this invention below is illustrated. As a surface active agent, an anion system surface active agent, a cation 
system surface active agent, the Nonion system surface active agent, and an amphoteric surface active agent 
may be added. As an anion system surface active agent, a carbon number is mentioned for alkali metal, such 
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as a fatty acid of 6-20, and dodecylbenzenesulfonic acid, alkanolamine, an amine salt, etc. Quarternary 
ammonium salt etc. is mentioned as a cation system surfactant. As an Nonion system surfactant, alkylphenol 
and a carbon number are mentioned for the straight chain of 8-18 or the ethyleneoxide addition product of the 
fatty alcohol of branching, the block polymer of polyethylene oxide polypropylene oxide, etc. A betaine mold, an 
amino acid mold, etc. are mentioned as an amphoteric surface active agent 

[0047] As a stabilizer, amines, such as ether, such as epoxide, such as nitroalkanes, such as nitromethane and 
nitroethane, and butylene oxide, and 1,4-dioxane, and triethanolamine, and benzotriazols are mentioned. As a 
defoaming agent, self-emulsification silicone, silicon, a fatty acid, higher alcohol, a polypropylene-glycol 
polyethylene glycol, a fluorochemical surfactant, etc. are mentioned. 

[0048] The cleaning agent and constituent (f) of this invention can perform most effective washing by using 
the washing approach and washing station which are shown below. The washing approach of this invention 
contains a compound (b) for all the types adhering to washing-ed of dirt in (a) methyl perfluoro butyl ether 
and/or the methyl perfluoro isobutyl ether. The need is accepted and it is (Compound c) (d)1.013x105. The 
addition component and the (e) phenolic antioxidant whose boiling point in Pa is 20 degrees C - 100 degrees 
C, By adding an amine system antioxidant, the Lynn system antioxidant, a sulfur system antioxidant, and an 
ultraviolet ray absorbent After the cleaning agent which shows the outstanding detergency and does not have 
the flash point washes, washing-ed is characterized by the rinse and/or carrying out steamy washing with the 
constituent (f) given in the sixth of invention of a dirt component etc., or the constituent (f) given in the 
seventh of invention. 

[0049] Although what kind of presentation is sufficient as long as a constituent (f) is the presentation 
containing a component (a) The presentation which consists of an volatile high component (a) in being able to 
use a presentation properly if needed, for example, thinking the residual of the cleaning agent component in a 
washing-ed front face and control of silverfish as important is desirable. When thinking ionicity residue 
detergency as important, it is desirable to add the addition component whose boiling point in (d)1.013x105Pa is 
20 degrees C - 100 degrees C for a component (a). Effective washing is attained by combining physical 
approaches, such as a towel aiming at improving detergency and rinse nature, immersion, a spray, and a 
shower, with a washing process and a rinse process. When using the cleaning agent of this invention, the 
washing approach of this invention is excellent in detergency and drying, and there is also little effect to the 
construction material of washing-ed, and it can be said to be the washing approach for which were most 
suitable. 

[0050] It is possible to use it, if it is common soaping machines, such as 3 tub type soaping machine used with 
the chlorine-based cleaning agent of trichloroethane and CFC113 grade until now, as equipment which 
enforces the washing approach of this invention. Although a washing station is not limited, the washing station 
of a publication can be mentioned to the tenth of this invention shown in a washing station given in the eighth 
of this invention shown in drawing 1 , a washing station given in the ninth of this invention shown in drawin g 2 , 
and drawing 3 as a case of a concrete washing station. 

[0051] An accompanying drawing explains concretely the washing approach of this invention, and a washing 
station below, drawing 1 — being shown — a washing station — being main — structure — ****** — a 
penetrant remover — putting in — a cleaning tank — ( — A — ) — one — a constituent — ( — f — ) — 
putting in — a rinse — a tub — ( — B — ) — two — and — a steam — generating — a tub — three — a 
constituent — ( — f — ) — a steam — filling — having — a steam — a zone — four — having evaporated — 
a constituent — ( — f — ) — a cooling pipe — nine — condensing — having condensed — liquid — a cooling 
pipe — having adhered — water — standing — separation — carrying out — a sake — water — separation - 

- a tub — ( — C — ) — five — from — becoming — . being actual — washing — setting ed — washing - 

- dedication — a jig — a basket — etc. — putting in — a washing station — inside — a cleaning tank — ( — 
A — ) — one — a rinse — a tub — ( — B — ) — two — a steam — a zone — four — order — passing — 
making — while — washing — completing — making . 

[0052] In a cleaning tank (A) 1, washing clearance of the dirt adhering to washing-ed is carried out by the 
cavitation generated with the ultrasonic vibrator 8, carrying out heating temperature up of the cleaning agent 
of this invention at a heater 7, and controlling it to constant temperature. At this time, what kind of approach 
adopted as old soaping machines, such as a splash and a jet in liquid of a cleaning agent, as physical force in 

addition to the supersonic wave may be used, a book — a washing station — setting ed — washing — a 

cleaning tank — ( — A — ) — one — from — a rinse — a tub — ( — B — ) — two — moving — the time — a 

cleaning agent — a component ed — washing — a front face — adhering — **** — things ed — 

washing — a front face — desiccation — depending — dirt — a component — fixing — preventing — while - 

- a rinse — a tub — ( — B — ) — two — moving — things — being possible — ** — becoming . 
[0053] In the rinse tub (B) 2, the constituent (f) of this invention removes the dirt component which is 
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dissolving into the cleaning agent adhering to washing-ed. A constituent (f) goes into the steamy generating 
tub 3 through the overflow piping 11, 16, and 12 from the rinse tub (B) 2. a steam — generating — a tub — 
three — a heater — six — heating — ebullition — carrying out — having — the — a presentation — a part - 

— or — all — a steam — becoming — an arrow head — 13 — like — a cooling pipe — nine — condensing — 
having had — after — piping — 14 — from — water — separation — a tub — ( — C — ) — five — gathering 

— water — dissociating — having had — a top — piping 15 — passing — the rinse tub (B) 2 — returning . 
[0054] By circulating carrying out the change of state of this constituent (f) to a liquid or a gas within a 
washing station, the cleaning agent component and dirt component which were carried into the rinse tub (B) 2 
are continuously accumulated in the steamy generating tub 3, and steamy washing in maintenance and the 
steamy zone 4 of the cleanliness of the rinse tub (B) 2 is attained. Since a dirt component is not contained at 
all in the liquid made when a steam condensed on a washing-ed front face, steamy washing performed in the 
steamy zone 4 filled by the steam generated in the steamy generating tub 3 is effective as finishing washing of 
the washing process last Furthermore, in order to heighten a cleaning effect, it is effective to extend a 
temperature gradient with steam temperature and to increase the amount of condensation by the cooling pipe 
10 of the rinse tub (B) 2 maintaining the temperature of a constituent (f) at low temperature, and controlling 
the immersed washing-ed temperature low. 

[0055] Although it has the immersion tub structure where it became independent in order to use two kinds of 
liquid, a cleaning agent and a constituent (f), in the washing station of this invention, by using the space of 
each tub upper part in common as a steamy zone, the evaporation loss of (a) methyl perfluoro butyl ether 
from a cleaning agent and/or the methyl perfluoro isobutyl ether is controlled, and it becomes possible to 
decrease and to carry out long-term continuous duty of the presentation fluctuation of a cleaning agent as a 
result next — drawing 2 — being shown — a washing station — being main — structure — ****** — a 
penetrant remover — putting in — a cleaning tank — ( — A — ) — 17 — a constituent — ( — f — ) — putting 
in — a rinse — a tub — ( — B — ) — 18 — a cleaning agent — a steam — filling — having — a steam — a 
zone — ( — D — ) — 19 — having evaporated — a cleaning agent — a cooling pipe — 23 — condensing — 
having condensed — liquid — a cooling pipe — having adhered — water — standing — separation — carrying 
out — a sake — water — separation — a tub — ( — C — ) — 20 — from — becoming . being actual — 

washing — setting ed — washing — dedication — a jig — a basket — etc. — putting in — a washing 

station — inside — a cleaning tank — ( — A — ) — 17 — a rinse — a tub — ( — B — ) — 18 — a steam — a 
zone — ( — D — ) — 19 — order — passing — making — while — washing — completing — making . When 
high cleanliness, such as precision washing, is called for about the number of rinse tubs, you may increase to 
two or more tubs if needed. 

[0056] In a cleaning tank (A) 17, the cleaning agent of this invention is heated at a heater 21, and washing 
clearance of the dirt which adhered to washing-ed in the state of ebullition is carried out At this time, as long 
as it is the physical force adopted as old soaping machines, such as a splash and a jet in liquid of a cleaning 

agent, as physical force, what kind of approach may be used, a book — a washing station — **** ed — 

washing — a cleaning tank — ( — A — ) — 17 — from — a rinse — a tub — ( — B — ) — 18 — moving — 
the time — a cleaning agent — a component ed — washing — a front face — adhering — things ed 

— washing — a front face — desiccation — depending — dirt — a component — fixing — preventing — 
while — a rinse — a tub — ( — B — ) — 18 — moving — things — being possible — ** — becoming . 
[0057] After carrying out heating ebullition of the cleaning agent at the heater 21 of a cleaning tank (A) 17, 
and a part or all of the presentation serving as a steam and filling the steamy zone (D) 19 like an arrow head 
25, a cooling pipe — 23 — condensing — having had — after — piping — 26 — from — water — separation 

— a tub — ( — C — ) — 20 — gathering — water — dissociating — having had — a top — piping — 27 — 
passing — once — a rinse — a tub — ( — B — ) — 18 — returning — having had — after — this — a rinse - 

— a tub — ( — B — ) — 18 — from — overflowing — an arrow head — 28 — like — final — a cleaning tank - 

— ( — A — ) — 17 — returning — having . 

[0058] Thus, the washing station shown in drawing 2 is the fluorine-containing compound which is 
characterized by mixing a constituent (f) with a cleaning agent in a cleaning tank (A) 17 unlike the washing 
station shown in drawing 1 , and does not contain (a) chlorine atom contained in a cleaning agent and a 
constituent (f), and (d)1.013x105. As for the addition component whose boiling point in Pa is 20 degrees C - 
100 degrees C, considering as the same component is desirable. The addition component (a) methyl perfluoro 
butyl ether and/or the methyl perfluoro isobutyl ether which are contained in this cleaning agent and 
constituent (f), and whose boiling point in (d)1.013x105Pa are 20 degrees C - 100 degrees C is circulated 
within a washing station. By making a cleaning tank (A) 17 overflow some constituents in the rinse tub (B) 18 
(b) glycol ether in the cleaning agent steamy washing in the steamy zone (D) 19 is not only attained, but 
carried into the rinse tub (B) 1 8 with washing-ed (c) Glycol ether acetate, hydroxycarboxylic acid ester, and 
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the (e) phenolic antioxidant, an amine — a system — an antioxidant — Lynn — a system — an antioxidant — 
sulfur — a system — an antioxidant — and — an ultraviolet ray absorbent — continuous — a cleaning tank - 

— ( — A — ) — 17 — returning — things — being possible — ** — becoming — a cleaning tank — ( — A — ) 

— 17 — inside — a cleaning agent — and — a rinse — a tub — ( — B — ) — 18 — a constituent — ( — f — ) 

— a presentation — fixed — it can maintain . 

[0059] a cleaning tank — ( — A — ) — 17 — having generated — a steam — filling — having had — a steam 

— a zone — ( — D — ) — 19 — carrying out — a steam — washing ed — washing — a front face — a 

steam — having condensed — things — it was able to do — liquid — inside — dirt — a component — 
completely — containing — not having — since — as finishing washing of the washing process last — being 
effective . Furthermore, in order to heighten a cleaning effect, it is effective by the cooling pipe 24 of the rinse 
tub (B) 18 maintaining the temperature of a constituent (f) at low temperature, and making washing-ed 
temperature low to extend a temperature gradient with steam temperature and to increase the amount of 
condensation. 

[0060] next — drawing 3 — being shown — a washing station — being main — structure — ****** — a 
penetrant remover — putting in — a cleaning tank — ( — A — ) — 29 — a cleaning agent — a steam — filling 

— having — a steam — a zone — ( — D — ) — 30 — it evaporated — a cleaning agent — a cooling pipe 34 - 

— condensing — having condensed — liquid — a cooling pipe — having adhered — water — standing — 
separation — carrying out — a sake — water — separation — a tub — ( — C — ) — 31 — water — 
separation — a tub — ( — C — ) — 31 — standing — separation — carrying out — having had — a 
condensate — a shower — a rinse — carrying out — a sake — a pump — 33 — from — becoming . being 

actual — washing — setting ed — washing — dedication — a jig — a basket — etc. — putting in — a 

washing station — inside — a cleaning tank — ( — A — ) — 29 — a steam — a zone — ( — D — ) — 30 — 
order — moving — while — washing — completing — making . 

[0061] In a cleaning tank (A) 29, the cleaning agent of this invention is heated at a heater 32, and washing 
clearance of the dirt which adhered to washing-ed in the state of ebullition is carried out. As long as it is the 
physical force adopted as old soaping machines, such as a splash and a jet in liquid of a cleaning agent, as 
physical force at this time, what kind of approach may be used. In the steamy zone (D) 30 The steam of a 
component with high vapor pressure, such as an addition component (a) methyl perfluoro butyl ether and/or 
the methyl perfluoro isobutyl ether which are mainly contained in the cleaning agent of this invention, and 
whose boiling point in (d)1.013x105Pa are 20 degrees C - 100 degrees C After making it condense with a 
cooling pipe 34 and bringing together in the water separation tub (C) 31, the rinse of the dirt component which 
is dissolving into the cleaning agent adhering to washing-ed is carried out by sending these condensates for 
piping 38 and 39 with a pump 33, and carrying out a shower to washing-ed from the shower nozzles 40 and 41. 
a condensate — water — separation — a tub — ( — C — ) — 31 — collecting — having had — after — 
piping — 37 — and — a pump — 33 — from — a cleaning tank — ( — A — ) — 29 — entering — a heater — 
32 — heating — ebullition — carrying out — having — a steam — becoming — an arrow head — 35 — like - 

— a cooling pipe — 34 — condensing — having had — after — piping — 36 — from — water — separation — 
a tub — ( — C — ) — 31 — returning . 

[0062] a cleaning tank — ( — A — ) — 29 — having generated — a steam — filling — having had — a steam 

— a zone — ( — D — ) — 30 — carrying out — a steam — washing ed — washing — a front face — 

condensing — liquid — inside — dirt — a component — completely — containing — not having — since — 
as finishing washing of the washing process last — being effective . In the washing station of this invention (a) 
methyl perfluoro butyl ether and/or the methyl perfluoro isobutyl ether which are contained in a cleaning 
agent, and (d)1.013x105 While a component with the boiling point high [ vapor pressure, such as 20 degrees C 

— 100 etc. degrees C, ] in Pa mainly carries out a change of state to a liquid or a gas within a washing station 
By circulating, a rinse and steamy washing are possible, without using a constituent (f) and a rinse tub (B) for 
a dirt component with possibility of having adhered to washing-ed and of remaining slightly. 

[0063] Each washing station shown in said drawing 1 -3 has the more desirable washing station which made 
the cleaning tank (A) and the rinse tub (B) one tub or two tubs or more in precision washing which it can use 
properly by the object and application, and is asked for high cleanliness. 
[0064] 

[Embodiment of the Invention] Hereafter, an example explains this invention concretely. In addition, the 
various physical properties of a cleaning agent were measured as follows, and were evaluated. 
Examples 1-1 1 and the [examples 1-9 of comparison] (1) flash point JIS K According to 2265, a tag direct 
vent system and the measurement temperature of 81 degrees C or more measured the flash point by the 
Cleveland unvented system to the measurement temperature of 80 degrees C. Assessment is based on the 
following criteria. 
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O :-flash-point-less x : those with the flash point [0065] (2) Global warming potential (100-year addition) 
A global warming potential expresses the relative value at the time of setting the warming multiplier of a 
carbon dioxide to "1" on the basis of a carbon dioxide, and it evaluates about 10% of the weight or more of the 
solvent in a cleaning agent. Assessment is based on the following criteria. 

O More than less than [ :350 ] x:350[0066] (3) Create about 0.2g pellet after heating flux solubility trial flux 
and carrying out evaporation to dryness of the solvent components, such as isopropanol. After carrying out 
splash washing (a part for 200 times/) of this for 2 minutes by 5ml of 60-degree C cleaning agents and 
carrying out a rinse with the mixture (trade name: HFE7100, Sumitomo 3M make) of methyl perfluoro butyl 
ether and the methyl perfluoro isobutyl ether, the Ayr blow is carried out and it dries. Solubility measures the 
weight of a pellet before and after a trial, and calculates it in the following formulas. 

Flux solubility (%) = [(trial Saki [ Shigekazu ]-trial Shigekazu Ushiro) /trial Saki [ Shigekazu ]] x100 assessment 
is based on the following criteria. 

O The trade name of the flux used for the trial :40%or more xrless than 40% : JS-64ND (Made in Hiroteru) 
[0067] (4) Carry out impregnation of the following metalworking fluid to the stainless steel wire gauze 
(60x30mm) of 30 meshes of degreasingrpower trials, and heat at 100 degrees C for 30 minutes. After carrying 
out splash washing (a part for 80 times/) by 500ml of 40-degree C cleaning agents for 3 minutes and carrying 
out the rinse of this with the mixture (trade name: HFE7100, Sumitomo 3M make) of methyl perfluoro butyl 
ether and the methyl perfluoro isobutyl ether, by HFE7100, steamy washing is carried out and it dries. The 
rate of cleaning is calculated in the following formula from the amount of adhesion oil contents before and 
behind washing. 

Metalworking fluid used for the trial: YUSHIRON former FH7500 (a trade name, YUSHIRO CHEMICAL 
INDUSTRY CO., LTD. make) 

Rate (%) of cleaning = {(amount of after [ amount of front / washing / oil contents-washing ] oil contents) 
amount of front [ /washing] oil contents} x100 assessment is based on the following criteria. 
O Less than [ less than / more than more than :90%O:80%90% / x:80% ] [0068] <BR> [examples 1-11] Each 
component was mixed by the presentation of a publication to a table 1, and the target cleaning agent was 
obtained. About each cleaning agent, the assessment trial was performed and the result was summarized in a 
table 1. (a) After eliminating the flash point by carrying out homogeneity mixing of the combination of methyl 
perfluoro butyl ether and/or the methyl perfluoro isobutyl ether, and a kind chosen from (b) glycol ether, or 
two sorts or more of compounds, the outstanding detergency over flux and metalworking fluid, such as a metal 
salt of rosin, polymerization rosin, and rosin, a hydrochloride of an amine, and an organic acid, was checked. 
[0069] It was checked by using together the compound more than a kind furthermore chosen from (c) glycol 
ether acetate and hydroxycarboxylic acid ester, and adding that a higher cleaning effect is acquired. Moreover, 
the outstanding detergency was acquired after controlling the addition of a component (b) and a component 
(c) by adding the component whose boiling point in (d)1.013x105Pa is 20 degrees C - 100 degrees C. 
[0070] 

[The example 1 of a comparison] The assessment trial same about the solvent of a publication as an example 
was performed to a table 2. The result was summarized in a table 2. The mixture of methyl perfluoro butyl 
ether and the methyl perfluoro isobutyl ether of both flux solubility and cleaning nature was inadequate. 
[0071] 

[The examples 2-4 of a comparison] Each component was mixed by the presentation of a publication to a 
table 2, and the cleaning agent was obtained. The assessment trial same about this cleaning agent as an 
example was performed. The result was summarized in a table 2. When not the mixture of (a) methyl perfluoro 
butyl ether and the methyl perfluoro isobutyl ether but the mixture of ethyl perfluoro butyl ether and the ethyl 
perfluoro isobutyl ether was used for a noncombustible fluorine system solvent, it was checked that a cleaning 
agent has the flash point 
[0072] 

[The example 5 of a comparison] Each component was mixed by the presentation of a publication to a table 2, 
and the cleaning agent was obtained. The assessment trial same about this cleaning agent as an example was 
performed. The result was summarized in a table 2. When the 2H and 3H-perfluoro pentane which is not the 
mixture of (a) methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether but chain-like HFC was 
used for a noncombustible fluorine system solvent, the global warming potential exceeded 350. 
[0073] 

[The examples 6-9 of a comparison] Each component was mixed by the presentation of a publication to a 
table 2, and the cleaning agent was obtained. The assessment trial same about this cleaning agent as an 
example was performed. The result was summarized in a table 2. (a) combination weight ratio [ of the mixture 
of methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether, and the glycol ether which were used 
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as a component (b) ] (a)/(b) — 10 / 90 - 49/51 — being out of range — if — any — flux solubility and/or 

cleaning nature — having been inadequate . 

[0074] [Examples 12-13 and the example 10 of a comparison] 

(5) the system — washing — a trial — one — drawing 1 — being shown — a washing station — a cleaning 
tank — ( — A — ) — one — predetermined — a presentation — a cleaning agent — putting in — a rinse — a 
tub — ( — B — ) — two — a steam — generating — a tub — three — and — water — separation — a tub - 

— ( — C — ) — five — predetermined — a constituent — ( — f — ) — putting in — a polymerization — rosin - 

— and — rosin — a metal — a salt — etc. — white — residue — a cause — becoming — dirt — receiving — 
detergency — ******** — th e following — actuation — and — washing — conditions — having measured . 
[0075] After washing the test piece soldered and created at 250 degrees C after carrying out one side 
immersion of actuation and the printed circuit board made from flux detergency assessment glass epoxy 
(35mmx48mm) at flux and being air-dry using the above-mentioned washing station and carrying out a rinse 
with a constituent (f), steamy washing is carried out and it dries. Detergency measures ionicity residue (unit: 
mugNaCI/sqin) in omega meter (600 R-SC, alpha metals company make), and sets the measured value to 
"beta." Assessment is based on the following criteria. 

O The trade name of the flux used for the :beta<=70:7<beta<=14x:beta>14 trial : JS-64ND (Made in Hiroteru) 
[0076] - Carry out impregnation of the following metalworking fluid to the stainless steel wire gauze 
(10mmx2mm) of 30 meshes of cleaning detergency assessment, wash the test piece which heated for 30 
minutes and was created at 100 degrees C using the above-mentioned washing station, carry out steamy 
washing and dry, after carrying out a rinse with a constituent (f). Detergency carries out visual assessment. 
Assessment is based on the following criteria. 

O residual-less **: of processing oil — metalworking fluid: used for the trial with a residual of x:processing oil 
with a residual of a processing oil in the part — the liquid which contains 0.1 % of the weight (ZUDAN) of 
colors, and the uni-cut GH 35 (a trade name, Nippon Oil Co., Ltd. make) 25% of the weight in perchloroethylene 

— adjusting — a trial — public funds — it considered as the group processing oil. 

Washing condition cleaning tank 1 (A) : 40 degrees C, ultrasonic cleaning during 2 minutes (output 110w, 
frequency:28kHz) 

Rinse tub 2 (B) : 15 degrees C, 2-minute immersion splash (a part for 20 times/) 
Steamy zone 4 : Standing during 2 minutes [0077] 

[Examples 12 and 13] Each component was mixed by the presentation of a publication to a table 3, and a 
target cleaning agent and a target constituent (f) were obtained. The above-mentioned assessment trial was 
performed using the cleaning agent and the constituent (f), and the result was summarized in a table 3. (a) 
Outstanding washing to flux and an oil was checked by washing with the constituent (f) which does not have 
the flash point with the mixture of methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether, and 
the mixture of the cleaning agent and (a) methyl perfluoro butyl ether which carried out homogeneity mixing of 
the compound chosen from (b) glycol ether, and the methyl perfluoro isobutyl ether. Moreover, the amount of 
ionicity residue was reduced by adding the component whose boiling point in (d)1.013x105Pa is 20 degrees C - 
1 00 degrees C in a constituent (f). 
[0078] 

[The example 10 of a comparison] The assessment trial same about the cleaning agent and rinse agent of a 
publication as examples 12 and 13 was performed to a table 3. The result was summarized in a table 3. Just 
the mixture of (Component a) methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether of each 
detergency over flux and an oil was inadequate. <BR> [0079] [Examples 14-15 and the example 11 of a 
comparison] 

(6) the system — washing — a trial — two — drawing 2 — being shown — a washing station — a cleaning 
tank — ( — A — ) — 17 — predetermined — a presentation — a cleaning agent — putting in — a rinse — a 
tub — ( — B — ) — 18 — and — water — separation — a tub — ( — C — ) — 20 — predetermined — a 
constituent — ( — f — ) — putting in — a polymerization — rosin — and — rosin — a metal — a salt — etc. 

— white — residue — a cause — becoming — dirt — receiving — detergency — ******** — the following 

— actuation — and — washing — conditions — having measured . 

Actuation [0080] - Carry out steamy washing and dry, after washing the test piece soldered and created at 
250 degrees C after carrying out one side immersion of the printed circuit board made from flux detergency 
assessment glass epoxy (35mmx48mm) at flux and being air-dry using the above-mentioned washing station 
and carrying out a rinse with a constituent (f). Detergency measures ionicity residue (unit mugNaCI/sqin) in 
omega meter (600 R-SC, alpha metals company make), and sets the measured value to "beta." Assessment is 
based on the following criteria. 

O The trade name of the flux used for the :beta<=70:7<beta<=14x:beta>14 trial : JS-64ND (Made in Hiroteru) 
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[0081] - Carry out impregnation of the following metal working fluid to the stainless steel wire gauze 
(10mmx2mm) of 30 meshes of cleaning detergency assessment, wash the test piece which heated for 30 
minutes and was created at 100 degrees C using the above-mentioned washing station, carry out steamy 
washing and dry, after carrying out a rinse with a constituent (f). Detergency carries out visual assessment. 
Assessment is based on the following criteria. 

O residual-less **: of processing oil — metalworking fluid: used for the trial with a residual of x:processing oil 
with a residual of a processing oil in the part — the liquid which contains 0.1 % of the weight (ZUDAN) of 
colors, and the uni-cut GH 35 (a trade name, Nippon Oil Co., Ltd. make) 25% of the weight in perchloroethylene 

— adjusting — a trial — public funds — it considered as the group processing oil. 

[0082] Washing condition cleaning tank 17 (A) : 2-minute ebullition washing rinse tub 18 (B) : 15 degrees C, 2- 
minute immersion splash (a part for 20 times/) 
Standing during the steamy (zone D) 19:2 minutes [0083] 

[Examples 14 and 15] Each component was mixed by the presentation of a publication to a table 3, and a 
target cleaning agent and a target constituent (f) were obtained. The above-mentioned assessment trial was 
performed using the cleaning agent and the constituent (f), and the result was summarized in a table 3. (a) The 
outstanding detergency over flux and an oil was checked by washing by the steam and condensate which are 
generated by boiling the constituent (f) and this cleaning agent which do not have the flash point with the 
mixture of methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether, and the mixture of the cleaning 
agent which carried out homogeneity mixing of the compound chosen from (b) glycol ether, (a) methyl 
perfluoro butyl ether, and the methyl perfluoro isobutyl ether. Moreover, in the constituent (f), the amount of 
ionicity residue was reduced by adding the component whose boiling point in (d)1.013x105Pa is 20 degrees C - 
1 00 degrees C. 
[0084] 

[The example 1 1 of a comparison] The assessment trial same about the cleaning agent of a publication as 
examples 14 and 15 was performed to a table 3. The result was summarized in a table 3. Just the mixture of 
(Component a) methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether of each detergency over 
flux and an oil was inadequate. 

[0085] [An example 16 and the example 12 of a comparison] 

(7) the system — washing — a trial — three — drawing 3 — being shown — a washing station — a cleaning 
tank — ( — A — ) — 29 — and — water — separation — a tub — ( — C — ) — 31 — predetermined — a 
presentation — a cleaning agent — putting in — The component which is made to carry out heating ebullition 
of the cleaning agent of a cleaning tank (A) at a heater 32, performs idling for 1 hour, and is contained in the 
cleaning agent of the water separation tub (C) 31 (a), After reducing the concentration of a component with 
low vapor pressure in the component (b), the component (c), and the component (e) f it measured according to 
the following actuation and washing conditions about the detergency over the dirt leading to white residue, 
such as polymerization rosin and a rosin metal salt. 

[0086] A cleaning agent washes the test piece soldered and created at 250 degrees C after carrying out one 
side immersion of actuation and the printed circuit board made from flux detergency assessment glass epoxy 
(35mmx48mm) at flux and being air-dry using the above-mentioned washing station, and after carrying out a 
rinse by the condensate generated by boiling this cleaning agent steamy washing is carried out and it dries. 
Detergency measures ionicity residue (unit mugNaCI/sqin) in omega meter (600 R-SC, alpha metals company 
make), and sets the measured value to "beta." Assessment is based on the following criteria. 
O The trade name of the flux used for the :beta<=70:7<beta<=14x:beta>14 trial : JS-64ND (Made in Hiroteru) 
[0087] - Carry out impregnation of the following metalworking fluid to the stainless steel wire gauze 
(10mmx2mm) of 30 meshes of cleaning detergency assessment, and a cleaning agent washes the test piece 
which heated for 30 minutes and was created at 100 degrees C using the above-mentioned washing station, 
and carry out steamy washing and dry, after carrying out a rinse by the condensate generated by boiling this 
cleaning agent Detergency carries out visual assessment Assessment is based on the following criteria. 
O residual-less **: of processing oil — metalworking fluid: used for the trial with a residual of x:processing oil 
with a residual of a processing oil in the part — the liquid which contains 0.1 % of the weight (ZUDAN) of 
colors, and the uni-cut GH 35 (a trade name, Nippon Oil Co., Ltd. make) 25% of the weight in perchloroethylene 

— adjusting — a trial — public funds — it considered as the group processing oil. 

[0088] Washing condition cleaning tank 17 (A) : After the shower rinse during the 2-minute ebullition washing 
steamy (zone D) 19:2 minutes (a part for 5L/), standing during 2 minutes [0089] 

[Example 16] Each component was mixed by the presentation of a publication to a table 3, and the target 
cleaning agent was obtained. The above-mentioned assessment trial was performed using the cleaning agent, 
and the result was summarized in a table 3. (a) Outstanding washing to flux and an oil was checked by washing 
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by the steam and condensate which are generated by boiling the cleaning agent and this cleaning agent which 
carried out homogeneity mixing of the mixture of methyl perfluoro butyl ether and the methyl perfluoro 
isobutyl ether, and the compound chosen from (b) glycol ether. Moreover, sufficient rinse nature was obtained 
by carrying out a shower rinse by this condensate into the steam generated by boiling this cleaning agent, and 
a condensate, hardly including a component (b). 
[0090] 

[The example 12 of a comparison] The assessment trial same about the cleaning agent of a publication as an 
example 16 was performed to a table 3. The result was summarized in a table 3. Just the mixture of 
(Component a) methyl perfluoro butyl ether and the methyl perfluoro isobutyl ether of each detergency over 
flux and an oil was inadequate. 
[0091] 
[A table 1] 
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[0092] 
[A table 2] 
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[0093] 
[A table 3] 
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[0094] 

[Effect of the Invention] The cleaning agent of this invention is [ no flash point ] and is safe while having the 
outstanding detergency. Although it does not have the flash point, in namely, (a) methyl perfluoro butyl ether 
and/or the methyl perfluoro isobutyl ether inferior to the solubility over dirt, such as flux (b) A kind of the 
compound chosen from glycol ether or two sorts or more of combination is blended. And when combination 
weight ratio (a)/(b) is 10 / 90 - 49/51, it has the detergency which was excellent as it is in the property of the 
methyl perfluoro butyl ether of not having the flash point, and/or the methyl perfluoro isobutyl ether. 
[0095] The cleaning agent which has the more excellent detergency can be offered from adding the compound 
more than a kind chosen from the group which furthermore consists of glycol ether acetate and 
hydroxycarboxylic acid ester. Since a cleaning agent does not have the flash point, the danger of ignition is 
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reduced, it is not necessary to consider as the explosion-proof construction for preventing ignition, explosion, 
etc. on a facility of a soaping machine etc. and and existing cleaning equipment can be used as it is, it 
becomes possible to establish the washing system of low cost 

[0096] Moreover, in an antioxidant or 1.01 3x1 05Pa, the metal stability at the time of steamy washing and 
improvement in oxidation degradation depressor effect, the coagulation prevention of a cleaning agent of the 
boiling point, etc. are attained by the addition component which is 20 degrees C - 100 degrees C. According to 
the constituent of this invention, dissolution washing of all types of dirt can be easily carried out from a 
washing-ed front face, without worrying about the risk of ignition at all. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[ Drawi ng_3] 
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fctt2«W±Ofbft*«r«U *>^fig# (a) 
(b) ©ffi^BSJt (a) / (b) i)\ 1 0/9 0-4 

9/5 1 T**«5|jActtOilH«W. 
DR$9(2] (b) a-^/x— TiE- 
(1). (2) -e*Sft6ft^*J:t)45*fr6I 

tfns i asfctt 2 weu:oft-&««^*r"r*B!*B i i 0 

Cfti] 

2 

R 
I 

R l -0-(CHaCHO) 2 -R 3 (1) 

rt/fi ) 

[ft 2] 20 

B 

R 
I 

R 4 -0-(CH B CHO) 2 -H (2) 

(SWR'ttSHIBR l ~4 ©T/I/^g, 7;I/-5r-^l/ 

S o ) 

[||#«3] (c) ^y3-;H-f;l/7-bf-hS 

»f ns-»K±©{t#w*-&*-r*iii#* 1 ~ 2 fcts 30 

[BR&H4] (d) 1. 0 13X10 s Pa(CfeW5 
20TC-100 •CO«ftll«»*^«-r*ll*B 1 

[M$9t5] (e) 7xS-frjm<tffi±$k 75> 
SHMbMuUHs U V3RWfcl»jt*J, >T**JKlMtBSifc*Rl 

-aw±^-g-^-rsii*« 1 ~4 tcfE«<o?5fe^^Jo 
[w*^ 6 ] m&m 1 ~ 5 wftifricw,m.<om&m 

T'mfflfaikWfr^K'&, (f) ^^;l//^-7;l/^-P^ 40 
[R*^7] fflricfSg (f) SssbroStf (d) *5<fctf 

ft-&% (e) <t»3as^e.)i(fns'>a<^fe-«© 

[11*^8] (A) W*Sl~5 0^-rn^JCffi«(D 
(f) tc«fct)U VX-tSfca&OU ?lj/o^^r so 



*rS*«rSHJStt (f) tc#*rsnS'>*< i:t,-S©«K 

tezzntcmmmttv^zm (b> tcgi^«*#-rs 
im#m 9 ] 1 ~ 5 <D^-rtit>Hzmm<ommi 

(a) „ uyx» (b) . (d) mtwm (a) ^ssi 

CB^l 0] H^9fC43t/>T> UiyXfi (B) <d 
«fc»?lc, BMII««*««V-> (D) 

[0001] 

[0 0 0 2] 

iHtitt^^^OB^, 7-7'y^XT*/NV^M^S^^ 

bfc^!lD^-rS7J}£ll*^S*^ Virtue LTfe, 7^ 

[0 0 0 3] cn^om ^S»ct±. 3F«ttT«tt* 

1, 1, 2-hy*OD-l, 2, 2-h'J7;V 
(«TCFC 1 1 3i:V^) ^CFCl 13 

La^e., cfc 1 1 3ii*vzsm%imm<Dwmmm 
%mm&mffizti. b*t*« 1 9 9 5 

C(DC F C 1 1 3<D«S.ai:LT, 3, 3 



(3) 
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-^nn-i, l, l, 2, 2-^y?7Mn^a 
'<istl, 3-^DD-l, 1, 2, 2, 
7WD7D;0©i^i (JMTH C F C 2 2 5 £f> 
^)-f>l, l-^DD-i-7;Wni?y (OTH 
C F C 1 4 1 b fcl/">-5) #<0/W HD^DD7WnA 
(JXTHC F C£<^?) -^H, 3H-;^-7 

HFCi^) #«^£*IT^3„ LfrU HCFCg 
T{i*V>S5K«fil*^Sfci6tB*t?ti2 0 2 O^tc 

fclvW Fc^l^nx— r>I/S (JWTH F E £(^-3) 

gtf&S, H F ES©*Tfc77I/*;l/S<Dj^#g&(0£ 
t\ #l*.f;f. lf;W<-7WD7f;H-f;K x^ 1 
;W^-7;l/* a -f V t )l>is <£ c *i?> 

[0 0 0 4] /.<f-)W\— 7Mo7f;H- r 

;k t-7;l/*D^fy ^;l/x— 7-;l/*5 ilfiin 

6©B£**»6»«n*iJ»8: < £ — «JX_t to ft-a^I i: 

1 0-36 89 4 *§&?8, W Bg¥ 1 0-2 1 2 4 98^ 
4»H*«J:tfWIB¥ 1 0-2 5 1 6 9 2 *34HHfcie«KMB 

[0 0 0 5]«±Oil't< > C F C 1 13 <DVi.Waht L 
[0006] so 



fro, ^»}Jfe?t^l|<Dit|jaT^*3^S^fk*{t*l»±L 
[0 0 0 7] 

[SM^a^-rsfcto©^©] ±mmm* 

/ S l± ^ ^— 7 n y y ^-;l/x— r ? I 

- 7 )\<* a ^/l/x- T^b*; J: t//£ fcfci ^ =f-)\s> 7 
fr*n-(\>7mv^—7-)l<£, (b) ^'j3-;H-f 
;MKfr6»fn« i i*fttt2«K±ofl:«*m 

U fr-OZ:<Dm£m&)t (a) / (b) 1 0/9 0 
-49/51 T'feS^FtC. Snfc^tti;, ffiSlifcttfc 

T-fex- t Fo^^^^^V^xXx^a* K> * 

as Stf i m&L±<D<t-effl)*ijaz. zctz*), 

[0 0 0 8] t4Wx ZfflHOm— »i. (a) 

- 7 a 7^;l/x— J: xj/ $ fcti p< ^- 7 
;v*n^v7f;i/x-^vi, (b) yyn-zn-f 

A^Ofig^ (a) (b) <DIB-&«»t (a) / 

(b) h\ 10/9 0~4 9/5 1T'Wffi?IM©iit 
l^S!lT**ao ^WOlrti, (b) ^'j3-;H-r;l/ 
SIWx "F8B-I93S ( 1 ) . (2) T^5nsffc^.i;»? 

ft*»j&»6aarn* 1 ssfcti2««±©{b^i^-g-w 

[0 0 0 9] 
[ffc3] 

2 

R 
I 

R-O- (CH 2 CHO) 2 -R 3 (1) 
[0 0 10] (5S*R«, RHmm®Ll-4<DT)\s*fr 

[0 0 1 1 ] 
[ft 4] 



(4) 
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R 
I 

R -O- (CH,CHO) 4 -H (2) 
[00 12] (5X.4'RHimm8il~4(OT)l'*}]sm, 
5SE<DSiH«, (c) ^'ja-^l/i-f^J-br-hg 
tcfB«C»ift?fliijT*a&-Sc ftWvmmit, (d) l. oi 

3X10 S P alCfcttS 2 01C~ 1 OOtOtt] 

So 

[0 0 13] %M^5Et±. (e) 7xy-;l/^ftR)5 

v^ft^fcc*oiji^»T?a8!fett%ijia* ( f ) 

*<f-fl/t\—~7)\,*u-7?-)\'3L— T^WSJctf/Sfctt^f 
[0 0 14] ^(O^ttiffl^ (f) , g!i;(;D/£# 

(d) *itfffc-&ift (e) *>e»*sP7b>e»iitfns'>* 

ffim-rttibnw&m, ( b ) mam (f) t * t> u v 
xtztcvxov yxi, §M*#s*i/>ffl^!fia (f) 

vx*§ (b> icgi-rra^wrs^^BT-^So 
[0015] ^o^Ati^©^ — -sw-rnfrfc 

-a- s fc a6©*n^«^^#-r 3 sew© 
mA©^» (a) s yyxi (b) , (d> 
(a) t}^^i,rcm^mmm-r^rctb<om^.v- 

(a) tH-r««*wr*ijt»«in»**. isw© 

Sfl+ttfSWcDSgftlcioVv^ <J>X« (B) ©«£>»? 
[0 0 16] #f^J!£a¥*fflKt&BJl-f 5„ #WJffl# 



6 

[0017] *fm<omm}is&if®}m en icmm 

"T-3 (a) tf-tWS— y)l*u7?-}l>^— f;W3«fctf/ 
$.rcl±X <f-A>rt—yj\,*v<< V:7f ;1/X— f ;W±, 

rcm-BiT'*>, (a) ^f*K-7;WD7f;H-f;l/ 
*5 & tf/ZTc It * f ;W ^-yfrXxn-iV y ^;l/X- 

?3©Ir]±^-^T**S. &tcs (a) 

o :/f ;H-f yl/Ss.fc tc l±* f-jW^—yjl^a^ 

yy^fly3L-y-Mt, *vi/mm&mt±<-&^±.\c^ 

[0 0 18] *$m(Dffim?llCi5^Tl±, SoZftZfttl 

icm-r^rmti^±^smc (b) yu3-;n-f 
>w*ft»&»«xs 1 as*** 2 a«±ofb-&%©ffl*-& 

■rtit>t>\ mitJkmm s fc » x— r ;W8^*^tr*ft 

[0 0 19] mZ-lf, ^Un-;l/x-x;ba©^0!lt 

;l/i^x^;l/x— ifUV^'J =i-jl*^jl- n - 
7n tf;Ux— if l/y^ya-;l/if;l/- n -7 
atf;l/x— x;K x^UV^U rj— ;V->*- n -7"a fcf;l/ 
x— ifl/>^U i -yatf;l/X— -r 

;K x^l^y^Ur3-;l/p<f;l/-n-yf ;l/x— 
x?- Uy^'J n-;l/x^-;l/- n -^;1/X— rrt\ x^- 

a— n - -?u tf n-7f;H-r;V, 
if U> ^ V 3 - ;b->- n - 7f ;H-f if uy 
yj 3— i -7f;H-f;K ifUy^y a— 
t e r t -y<f- ;l/x— r;K -y*if Uy^'Jn- 
;l/y^f;l/x-x;K ->*if uyyy n-;Mf;Hf 
;Ux— -r ;K ->'if l/y^'J a-;l/yxfjH-f;K 
•y'if uy^ u 3— f n-7a tf ;n— f ;k 
i^xf l^y^y a— ;Hf ;l/-n-yptf;H— f ;K 
yif byyy n— n - vf;l/x— f ;K ^x 
f UV^ya- ^v'- i -^atr;l/x— 7- v?xfU- 
yyja-;Mf;l/- n -7f;n-f;K ->"if uy 



7 



(5) 
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8 



y xi-;I/- n-fxn If n -:/^;l/X— r;k >?x^ 
y n - ;Vx-f ;K ^xfuy^ 

i -7^;l/x— r;K i?xfl/y^j3- 
t e r t -:/^;I/X— -r;l/ N h ijxf l/V^J 3 
-;!/>?* ^i/x—vvl/, h yxfl/Vjfy xi-;l/y?-;i/ 
xf;Vx- r;l\ h U x^ l/y^U n— ;l/i/x^;l/x— 
huxfuy^yn- ;Mf;V-n-ynt?;Vx 
— r;k hUx^UV^Vn— ;l/x^;l/-n-ynif;l/ 
x— x;K hUxf uv^y 3-;^-n-ynif;l/x 10 
~r;k h U xfl/y^U a— ;I/>?- i -yptf;l,x- 
ir;k h y xf I/y f n - 7f ^x- 
x;K hUxfi/yyijn- ;l/xf;V-n-^;Vx- 
x;k hUx^Uv^ij3-;l/-n-ynfcf;l/-n-^ 
^;l/X— t 1 ;!/. hyxfl/>^j3-;Vs;-n-7f;P 
x— x;k h U x^ UV^y xi-;l/>?- i -^;l/x- 
x;K hUxfl/vyu xi— t e r t-^;l/X 
— «r;k yatf U>^Ur3— ;l/^^^-;l/x— ir;K :/p 
ifUV^yxi— ;l/^;l/x^;l/x— x;k ^PlflxV^ 
ya-;l/^xf^x-f;k yDei/V^ya-Wf 20 
;l/-n-^ntf;l/x— r;l/. 7a if l/y^y xi— ;l/x^- 
;l/-n-yae;l/x-f;K ^Difl/y^yn^- 
n-7nif;l/x-f;K 7n ifUV^y a— ;l/S?- i - 
ynbf;l/x— r;K ^aifl/^U3-;l/^f;V-n- 
^;l/x— if l/y n-;Vxf;V- n -7 

n-^;l/x— ?a If UV^U 3— ;i/S/- n 
f;Vx-f;K yovf l/V^'ja-;^- i ~^f;l/x 
—« r;k yaif UZ/^yxi— ;l/^- t e r t-^;l/X 
— r;k if i/y yy f ;l/x-r;K *J 30 

7Ptf Uy^>;3-;Wf;Vx^x-f;k ^>7a if 
l/yyy3-;Vi/xf;l/X-f;K y^a if l^^U xi 
—;]/;* n -:/nif;l/X— 7^;k ^Difl/V^y 
a-;l/xf;V- n -7nif;l/x-f;K v^PtfU:/^ 
Un— ;l/S/- n -ynif;l/x— v^PtfUv^y 
i -yatf;l/x— t";K ^Dlfl/y^jn 
— ;l/**7l/-n-:/*7l/x— r;k >?:/p if U:y^y a 
— ;l/x^;l/-n-^;l/x— >?:/Pif uv^y xi 
— n - 7"n tf n - 7^;l/x-f;k ^ypifu 
yyya-;^-n-7f;l/x-f;K ^aifi/yy 40 
yxi-;l/^- i -:/^;l/x-^;k ^:/p if UV^y ri 
-;^-tert-7f;bx-f;K hyyatfU^^ 
U3^Vi/7f;Vx-r;W HJ 7a if l/>^yn-;l/ 
^^;l/x^;l/x— h U 7p If U^lfV 3— ;l/S^x 
^;l/x-x;k hU :/aif l/y^y n-;l/;rf^l/-n- 
7u if ;l/x— r;k hU^aif Uv^yn- ;1/X^;i/- 
n-:/atf;l/X— r;k h y 7p If xi 
n-^nif;l/x— h y if Uv^y 3— 
i -;/Plf;l/X— T7l\ h y yPlf UV^y xi— ;l/;*^ 

;i/-n-:/^rt>x-x;k h y :/ptf uy^y a-;i/x 50 



n - ^;l/X— x;K b y 7d If 1/V^y 3— ;l/ 
-n-ynif;l/-n-^;l/x— r;W hy^PifUv 
^y3-;l/^- n -7«x*-f;K hU^nifUvy 

yn-;^- i -^^i/x-T^k hy^ptf i/y^y 
3— t e r t-^;l/x— r;K xf l/y^y a 
-;l/*yy^;l/x— r;k xfl/y^ya^/xf 
;l/x— x^ y xi— ;l/*y - n-7n if ;bx 
— xfi/y^yn-;v^y- i -:/pif;l/x— t- 
;k xf i/y ^ y - n - 7f ;l/x-f;K x 

f i/v^y - i -^x-f;k x^ixv 
^ya-wy- t e r t-r/^l/X— r;k x^U> 
^y xi— ;V^/-n-^vf;l/x- -r;k x^u^^y 
xi— ;l/^ey-n-^i^;l/x— yxf l/y^*y xi 
— ;l/*yy^;l/x— ^;i/ N ^xfi/y^y xi— ;i/*y x 
^;i/x— ^*xfi/yyy 3— ;i/*/-n-:/Pif 
;l/x— -r;k ^xfby^y 3— i -yn if;l/ 
x— r;K >?xf i/y^y n-wy - n - 7f ;l/x- 
•r;k ^xf uyyy 3-;^y- i -^f ^x-f 
;k ^xfi/y^y xi— y- t e r t-^;l/x— 
^xfl/yyy^-^y-n-^y^x-f 
;k yxf l/y^y - n -^->;l/x- r 

;k hyxfl/y^y xi-;l/*yy^;l/x-^;K hy 
x^l^v^y xi— ;l/*yx^;l/x— -r;k hyxfby 
^y xi-;i/*y- n -^Pif;i/x-^;K hyxfi/y 
yy a— ;i/*y- i ->^Pif;i/x— h'jxf uy 
^y3-w/-n-Wx-f;K nyxfi/y^ 
yxi— ;i/*y~ i -^;l/x— t-;K hyxfi/y^y 
3^/-tert-7f;l/X-r;K h'Jxf l/y 
^yxi— n-^v^;l/x—^;k h yxf uy 
^y xj— ;i/*y - n -*\*$/;i/x— r-;k ^aif 
yn— ;l/*yy^;Px-« r;k ^PlfUV^y xi-;l/* 
yxf;i/x-f;K yovf i/y^y xi— ;i/*y- n -y 
p If ;l/x— r;K ^pif 3-;l/*y- i -/n 

lf;l/x— x;K ^at? l/y^y xi— ;l/*y- n-7^;l/ 

x— «r;K ypif UV^y xi— ;l/*y- i -^;l/x— 
x;K ypif Uy^y xi— ;l/*y- t e r t -^;1/X 
— r;k ynif I/y^y xi— ;i/*y-n-^v^-;l/x— 
-x;K ypif UV^y xi— ;l/*y-n-^->;l/x— -f 

i^ypif uv^y xi-;i/*/y^;i/x-x;k 
Pif UV^y 3— ;l/*/x^;l/x— S/^Plf U> 
^/y xi-;l/*y- n -ypif;Vx— ^^PlfUV 
^y xi— ;l/*y~ i -ypif;l/x— ^k S/^PifUV 
^y3-w/- n -7^x-f;K ^yntfuv^ 
y xi— ;l/*y- i -^;l/x— x;l/, ^ntfuv^y 

xi— ;i/*y- t e r t -^;l/x— r;K v^^Pif Uy 
^y xi— ;l/*y- n -^V^;l/X— r;K f^^PlfUv 

^y 3- - n - ^^i/x-f ;K hyypifu 
y?yn-;^/^f;i/x-fiK h'J^nifi/yyy 
a-^yxfjl/x-r;K h U 7a if i/y^y xi— ;i/ 

ty-n-^o if ;i/x-ir;i/ N hy yptf u^yy xi- 



(6) 
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-^y-n-^f^X-r^ HJT'otfl'^lJxj 
i -:7*-;l/X— h V 7o tf 3 
— t e r t -^;l/x— r;K h U7atfU:y 
3-^7 - n - ^yf ;H-f ;K Hjyotfu 
V^'J n— ;l/*y- n -"Vfc^l/X— t^/K 3-* 

[0 0 2 0] &tc. ^>j3-;H-f;l/S^ TIB-fift 

as (i) T***ft*{fr&«n***ii*k:. 10 
-^iimrm-iBss, (2) T'*^n5fb^r-*5« 

[0021] 

[ft 5] 

R 20 

I 

R - O - (CH 2 CHO) 2 - R 3 (1 ) 

[0 0 2 2] (5S*R>, RH«Itl-4^7W 

[0 0 2 3] 
[ffc6] 

a 

R 30 

I 

R-0-(CH,CHO) 8 -H (2) 
[0 0 2 4] OS*R«ttKjRftl ~4<DT;l/4vl/», 

Trt/^x/vg, $*:i±~>*o7';i>*;i'g, R 5 tt7k^S 
-feS ( 1 ) T^ns^D xi-;l/x-7^l/Si© ; n : ft0iJ 

n-;l/->*-n-^;I/x— S^ntf l/Vi"J 3— 40 

S (2) T-S^nS^Vrt-^x-^l/acDAWJiib 
Tt±, ^x^v^y 3— ;l/*/*?\rt/X— -r;k i^x 

r3-;l/*/-n-:/otf;l/x— -r;k ^xfl/y^j3 
-;l/^e/- i -yntf^x— t-;K ^ifl/vyu 3— 
;^y-n-^;l/x-x;K -> - xf l/V^'Ja-M 
7- i -^;l/x— r;K ^/ntfL'V^U xi-;l^ey 
/.^;Ux— r;k v'/atf UV^'U 3-;btyif;l/x 
— r;K i^Ptfl^^iJn— ;l/^y- n -7otf;l/X so 



10 

— r;k S^otfU^yri— ;kE/- i -7ntf;l/x 
— -r;k v'^atflxvyuxi-^y-n-y^Vx- 
irrt^fc c i: tf t € S „ 
[0025] #j£#©MSij£-i;:o^-o±, 

ttztblC, (a) (b) ©E-&figJ± ( a ) 

/ (b) tf, 10/9 0~4 9/5 1T'S5<:J:MS 
T-^So #Ff3¥ 1 0-2 1 2 4 98fm 1 0 

- 2 5 1 6 9 2 WAmicmm* (70 ^ * rt/ 

/<-7Wn7f^i-f;l/t^ f;i/^-7;l/*o>ry 
7"^;l/X-^;I/cog-&^t. Of) i?:/ntf UV^V xi 
— ^y^y^atf^l/x— r;l/ (70 / 

i)\ 7 o/30T'$>Z>Wfrm*, (7) 
— 7;i/*o^^vx— T\fcfc*?vw<— yflsXu^v? 

;l/x^;l/;rf^;l/x— x;W3<fctf$^:/n if l^^'J 
x^;l/7°a tf;I/x— r;l/£©ia^-MJt (7) / 0» 
tf. 5 0/5 0-e^Sgfe^JT'^ Jt*fc«ifci£tf^Sfc 

[0 0 2 6] Sfc, T^-y^xico^Tt,, 
^t^^*-rsfca6fc^bn5ti.Tv^}gttS'M»tf'> 

ftgT'iSSStf, 7'^v- , f>*;l/#v^©/Nay>'^<0jStt 
3 RA^-f7©77'^ 

Brasttsjwof-etwfcx uttsrwrs^yxi-^x- 
■x;K£>MSij-&tf^c fctfMgT&tK yyn-;n 
— r ;l/©SfiSiJ-&tf 5 0 «TT'&3l!0ffift#SiJT*l±3t# 
fcifc^-T 5 C t tf -C^S: V\, 

[0027] iot, *&i*s«ftfc:*frs?8»7js;fc 

l±»»^JS5c#»*^f#Sfci6fcti, (b) yyn- 
;l/x— r;l/«©fiSfiJ-&tf 5 l &.±X-&Z>c £tfi&gT* 
3&5„ Sfc, (b) ©fifiSiJ-^tf 9 0fi(TOJ:?lC 

<S?liActttfSfiK?n5. i^ttt<g5l*tt<o^7yx* 
mmLtcniDtff^L^m^mmtt (a) / (b) 1 

0/90-4 5/5 5T*£?K $ L < tt 1 0/ 

9 0 — 4 0/6 OT'^So 

[0028] *%B^icfe^sjjt^aija. ±te^ 
(a) % (b) &m&(Dm&-ctt-r6to3\ik&<offlfr 

mt'&Zo CCV^v. r<S?|^ttj tli. J I S K 
2 2 6 5 9o-«wa?l^oiStfMiawicJ:»)x jJE^SiJfc 

(c) ^<J n-;l/x-T-;l'7'-b7 i - F 



(7) 
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[0 0 2 9] CcT'l/^yja-^x- y-A/T^y—Y 

2 <@©7k^»^ 2 m<omm%; zmmm^icm-er lt<^3 

3* ffilAtfx "FB— «S (3) ^?n5y;a-;i/ io 

[0 0 30] 
[ft 7] 

7 a 
R R O 

1 1 11 

R°-0- (C(CH 2 ) c CHO) d -C-CH 3 (3) 
I 

9 

R 

coo3i] tt*Rnmmki-6(DY>v*jvm, 20 
HtTkm&rziztnvm, atto-i<osi8u b&i- 

4©I»**to ) 

ty/^^x-f^/tt-h, 3-*h*->-i 

7Wr*r?— h IWS C So 30 

[0 0 3 2] Sft x *«MoaS*#Jk:afflf * Kd* 

^Brefe!), 0U*fcf, S«xxt;K yyd^xxf 
;k Mxxf;K ^xyixXf;K ^'Ja-^ 
;xxr;k ^U-fe'JV€/xXf;K yy-feU^x 

3C£tfT^£o cnSOif-CtK WcJffSL^HFn 
*S/*;l/#v»xx-r;l/3BfcbTt±TfB— «S (4) T* 
1^*na»»xXT-;MI*Wf*cit#T?*So 

[0 0 3 3] 40 

[ft 8] 

OH O 

! II . 

CH a -CH-C-OR (4) 

[0 0 3 4] (5S* % R I0 J4U«afti'-'6O7;l/*;l/ 
?L^xXx;l/aoMf*M^bTti?L^^;K ¥LS?x^ 

zz> 0 (c) **6fc»ta-ra*&te«. so 
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(a) / ua» (b) +jaj» ( C ) } ^E^aait 

(a) / { (b) + (c) } f)\ 1 0/9 0-4 9/5 
lf*8CttfJ:D»SU\ /*# { (b) + (c) } 

i0»SEbir>«5liWt*Jil«T«* o BH*tti:«5l*tt 

(a) / { (b) + (c) } tt. 1 0/9 0-4 5/5 
5T$D> l^o^dWSlXlil 0/90 — 40/60 

[0 0 3 5] Sft. (b) (c) Ol« 

2 0^^X1. 33Xl0 3 Pa*»^l<. 
i??»*b<«6. 6 6xi0 2 PaOTtfet), 
IC1 . 3 3 X 1 0 2 P a «T*W* *9BH4>8H» 
ffl*S&Uffij$M ( f ) Icte. 1 . 0 1 3 X 1 0 5 P a Ic 
»«*ja#2 0ic-ioo , C^ »*Bi-'4k:|3* 
(O^ (a) . /*# (b) **tf*» (c) £tfS£3 

fb^«re*«. (d) *aa»**«si, saeak a 

j«»T#J*oaS*0«»fcbTSaiDb. /«# (b) *5<£tf 
(c) OS^JbDgpM. *ft*§H£<Ofp]±. X«e»l» 

[0 0 3 6] (d) ^bt^ 09*tfx ferRc^f 

tt^ n-^N^^V. -YV*vMJ->\ ->^n^1tV. > 
^n^vHrv. 2-*^;l/^v*>\ 2, 3->^^;l/ 
!/*>\ n-^X 2-*^;W\4^9->\ 3-;*^ 
;l/*v**^ 2, 4~i/^^-;l/^>^v N >fy**?v 

[0 0 3 7] thya^Ltti7-thy, *^;l/x^;l> 
^hVWWctffW*. xxf^^Ltli^S 

B«x^;l/ X ynW>l^f;K ^nt!*yixf;l/ 
iWSC^mSo J*# (d) «i2 0t~ 

ft&Mc (a) >c^-;w<— 7;l/*p^;l/x— 'r;l/**ff 

<a±3om§o 

[0 0 3 8] $ft. m» (d) tt. (a) * + 

;W 7 D7f;bx-f;^J; / £ ft « * <t- ;W ^ 
-7;i/*a>fv^;i/x-^;i/k«»M^ft*S^«* 

l\> (d) W\ 1 . 0 1 3 x 1 0 5 P a fcfe^SJft 

20^-1 oo*co*«{fc'&«^6ji«fnsiax 

ti2aW±^rffl^^^Scl^^T^So (d) * 

»ao-ra*&»c«Ed««jt \ (a) + <b) + 
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(c) } / (d) #90/1 0 — 99. 9/0. IT'S 

scktfio»su>. (d) <Dnmm&&i oult<d 

title, <tO»*L^ffi5l5Actt*a*T?*, 0. 1JW± 

*»6ti«. SSlctfSLlfHBfrMIt I (a) + 
(b) + (c) } / (d) 14, 9 3/7-99/17?* 

So 

[0 0 3 9] WM«J:tftUBM (f) OKft* 
ft*BS<*BW"Cric» (e) %Stot5Citf-e*So J« 

# (e) iim w*tf* WTte^as^tMBiis i0 

1 -**zs-3-**)\s- 4 — rV/D l£;l/^ 
2, 4->?^^;l/-6- t-^Wi/- ;K 2, 6 
t -7f;V7xy-;k Kn^v'/^V 
— ;K 2, 6 - t p - * 1/ V /-;K 2, 

t -^;l/-4-X^;l/^j:y— ;K 2, 6- 

t -/f 4 - 1 Ka+v^f ;l/7i/- h 
Ux^UV^U3-;l/-tTX [3- (3- t -77)],- 
5-^f;l/-4-l:FP^>7x-W 7ntf^^- 
K 1, 6 — 'V^y-V^*— tfX [3- (3, 5- 20 

s;-t-7f;l/-4-i:KD^>7x-W 7nt?** 

— b] . *^^-r;>;l/-3- (3, 

-4-fc Fd*S/7xz;W tf hlf ©ffc-&« 

[0 0 4 0] T^>3R»ffcB6±IMi:LTtt, ^*7xz;l/ 
-p-7x^l/V-^7^X 4-7 = /-p-^i 
x;l/7^>\ p, p' - i/* >7 x ^ ism 

T«> 7x^WVf^X7r^h, v^x— 

x^r-fK h^x^v^r^ K h'jx/^b 
7x-;i/^7r^h, ex (2, 4-v*- t y^ivy 
x— ^xijxb-;l/^X77^ h^ft^%/ 

[0 0 4 1 ] -f*93R«ffcffiFihffJi:bTtt. s;59U^ 
-3, 3' -f^->7nt!^vixXf;K >?M>7^> 
;l/-3, 3' -f*yynif*yixxf;K ^yx 
^;l/-3, 3' -f^->Va fc^v^xXvvK 5>X-r 
7U;l/-3, 3* -^^-^yntr^v^xx-r^oft 
^ISW5Ci:Wt5 0 «^»»lR#JtbT«, 4 40 

-tKD^Myy7xyy, 2-t:Ko^>-4-^ 

h^^V^x/V, 2, 2* -ytKD^>~4- 

>- 4 ' -^DD^/7i/y 2. 2* -tKa^ 
i/-4-n-^^h^yy7x/y > 
->-4-n-*n^y77i/X 2, 4-^fc: 
FD+^^/7x/X 5-^dd-2-HFd+v' 
^W:7x/>\ 2, 2' -ytFn^y-4, 4' - 
'>7h^Myy7x/y, 4-Ff'>;i/-2-i:FD 
^^^yy7 x y y?^ y !/7 x y yg, 7i-^tf so 



Ui/U-K 4-t-7f;l/7xx;l/tfy>>U-F, 4 
-^^Wx-^y^L^K eX7x7-;l/A- 
3>-U" ! J > h ^<D:7 x-W u hm& <£ tf 2 

- (5-yf;l/-2-tFa^>7xx;l/) ^WHJ 
TV-JW 2- [2-tFD^>-3, 5-ex (a. 
a ' - is i/ * *f- y V)V) 7i^/H -2H-^yy 
hy7V-;k 2- (3, 5-^- t -^;l/-2-t: 
FD^y7xx;W ^WhyTV— 2- (3-t 
-yf 5 - ^ f 2 - b Fd^5/7xxW -5 
-^DD^/hij7y-;K 2- (3, 5 -V- t - 
7^;l/-2-tFD*^7x-;W ^v7hU7^ 
;K 2- (2* -fc Fn^>- 4 ' -t-*^^;l/^x 
x;l/) ^yyFV7y-;K 2- (2' -fcFo*$/- 
5* -^f;l/7x-W ^/HJ7y-;K 2- 
(2* -tFn^y-5' -t-t^f;l/7xz;l/) ^ 

yy h y t 7 v^;i/^^>y h y 7y-;i/S^tf§ c 

£tfT€?S 0 

[0042] cn6ff9^«nfcffc-&«oa^. 7x/ 

t - 7f ;V- p - * 1/ Site, 

^aJKLTio^ttffl^rs^i^^^^&^ti. ?x/ 

-;i/JR*ftK±#«3± 7 ^ viiW{fcl»ib*J<DW**S31 
tfft*4>ft < t fc-«tt±4: y v»KfbS5F±«6* tf y 

Rlti£&So 

[0 0 4 3] tiffi (e) Sr^iD*rS*^C« { (a) + 
(b) + (c) + (d) } fcfcfLT. 1-1 000 pp 
itk £!9$?gL< it 1 0—1 0 0 0 ppmT^So 
S8©a»«iR ±»LJfc (a) - (e) 4Mkft*l&klc 
ttoTS-&US— {fcLT»S*l*. Sfc, ffiAtt (f) 
!4±aLftJ*» (a) J*ffl, Sfttt (a) , (d) Stf 
(e) 0*«#*JgttfcfEoTiI*Li^ffcLT»&tl 

So 

[0 0 4 4] (f) fcfc^T, (a) »c«» 

(d) Zmn-fZ^lCtt (a) / (d) OfiMSiJ^fD 
0/1 0-9 9. 9/0. lT*SC£tfJ;9 

#SIA\> (d) eOSfiM'&AM 0 <fcD/h2^£$li:<fc 

9#SLi#>ffiSI*tt**a-r»*. o. 

£tiS 0 «6»c»*L^fia#i'&OttH«9 3/7— 9 
9/ IT* So ffijStm (f) tc^^T^ (e) «rgfe&0 
fS»&»Cti { (a) + (d) } lC*JLT. 1-10 0 
Oppm. cfc9#£L<ti:10 — lOOOp pmT^ 

So 

[0 0 4 5] *^W©jJt^SlJ43«fct5ffl^ ( f ) <DM& 
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(f) ta, &»fcjscT#«iMRk 0j*.t£, irasiStt 

[0 0 4 6] UTK*^0%if*JfeJ:tfBj8tt (f ) 
~2 0<9SiJD5gL Kx^l/^v-tfvx^^v^cDT';!/ 

^ #yxf l/y^^ Wjynif K 
[0 0 4 7] ^ffjt LTti^hn^^v, ^hnx* 

*->hm i, hux 20 

[0 0 4 8] #sga;i<D^M&oii^ (f ) jwt 

^^;W^-7;l/*n^;l/X-7 L ;l/fe<fcaVSfc:a^ ^ 30 
)\<J*.-7)\<*xn'(V7=f-A'3-—7-Mcfc€:m (b) 
#U i&gfcjSCTffc-^ (c) , (d) 1. 013X 
105 P afC*5tt5J&£tf 2 0 *€— 1 0 0 ^COgsiDfig 
frfc-ttf (e) ^iy-^&fbBSltSU, TSV^gHfc 

^n^H^^cD^A^fH^Oiffl^ (f) Sfcttlg 
B^(D^-btcfB«Oiffi^ (f) T*»j^I?rU yxfeitf 

[0 0 4 9] ( f ) tt^(a)*##-rSiffl^T- 

a^tt^a^-rsii^fca^ ( a ) \c (d) i. o 

1 3 X 1 0 5 P at*3^S^^2 0t~l OOtOS 

in^^Ao-r s c t Lt\ iciest/ v 
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[0050] *5£w<Dm&?sm*mM?2>&mt lt 

Ctl*T-hU^Pnx^v. CFC1 1 3m<Dmm 

mmm\T-&m s nx ^fc 3 tt ^^tatio-isw^ift 
\c*Ltt¥m<DmtL\c^m<Dm&mmi3£Tjm 3 ic^ 

L^*^©m+tcfB«<Dj5t^B^ mfZ £ £ Wit 

So 

[0051] uTic*&wcom&jj&RVffi&mwitWi 

a, x*«ut£ LT^^Ans^w (a) urn. 
mm (f) ^rAnsuvx« cb> 2&tfis^g£» 

3, (f) Ol»;:lft?ti5l^/-y4, m 

^Lrcmmm (f) ^^wgictoT^ssu 

rem t tttvmcttw LTcfct ttmwftmt s rcvxofcft 

mm (o 5*>e,^s. m&<vimicis^TimvcVstt 

(a) k y>xi (b) 2. ^v-v4©)nnca® 
s &aai»*sfcT s * s . 

[0 0 5 2] JJfeJ^W (A) 1 Tt±, *^©jJt^J^fc 

fit LTim^mjLftic®m^m&m<om<pmwim<D£ 

Tfe^o *W6H^fc*^T«l«^*iJfe»lt (A) 

ltozvi/xm (b) 2fc»»-r**, %»»M^««tt 

^ctS^nfiK^OSS^BSihLoo, yvxH (B) 

2 ^»rr 5 c 1 1* turn t ^ 5 o 

[0 0 5 3] "JVX« (B) 2T*l±, WfoM\Cftm\sT 

(f) T'^S-TSo fflfiE%( (f) 'J^X« (B) 2 
frt>*—^—7u—WM\ Is 16, 1 2%It)Tl« 

^tXs ^<OfflB)cO-a5Sfcl±^g|5^^i:*oT^gil 

3 © * ^ ic^am 9 T-)gffi« nfc^> s« 1 4 ^ ^ 7 j<^ 
Nm (c) 5icm**)7k£ftm-$tirc±T\ mm 1 5* 

jl^TUVXlf (B) 2fCg?3o 

[0054] co» (f) zw&mmprmftvfs. 

« (b) zicw%&£nrzm&mi£ft*mtitftft*mwi 
mcMis.5z%.m 3 ics® u, v >x« ( b ) 2 tosses 
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8&»*iS«>5;fc«>»a±. U>X« (B) 2©^f 1 0 

•cmam (f) <D£ft«ffi£ic«-5. aa-rs«^ia 

[oo55] *zm<Dffi®3iwxii, mmitm&ws 
(f) <D2mm<om*mi*zfrto\cm$:i,Kmmm 

#ffl»C(igfl§f SCfclCfct), (a) 
> <— 7 n T^rt/X.— r-;!/* <fc TJ/ ^ 7c li ^ 
y;l/*a^y:/^;l,x-ir;l^f^x£JWWL, IS* 

uT^^Ansjjfejtff (a) i7, mmm co 

*X*l*UVX» (B) 18, i5E^J©^ti:«fc^n 

sai*y-> (d> i9, m^i>itm»mtmw§s2 3 

HM»gt1-57ta6©7j<»gltf (C) 2 0*>?,45 0 UK 20 

©a^fe^T nmmitmmw?* * =tm^ An 
t, m$mwpi*m$m (a) 1 7, <;yx*t cb> 1 
8, m^/-> (d) 1 9(Dimicmm-$it%:tf£>mi&* 

&m&Xi(>znzm'&ia± ! &mcmcT 2 it ^±icte^ 

[0 0 5 6] ffi&m (A) 1 *»9i<Djft&*!f& 
3KqaWffl^H:«aft**iJfc»« (A) l 7*»&'J:/Xfi 

(b) 1 8t£«rrsi»& ^sij^rj^^^atcft 

[0 0 5 7] ifcrlMWi, BfcifMt (A) 1 7<Dfc-*-2 
&-OT&912 SO^^tl^Z-V (D) 1 9«rri7cb 

fc&, nam 2 3T*^«i?n7c^ e«2 6^&tr^ib 40 

m (C) 2 Ot«$«57kt»l«StXfc±T% SB'S 2 7 3: 

iloT, -suvx« (B) 1 8tcK£n/c&, i'jv 

Xff (B) 1 8A^*-^-7n-U^2 8©J;7 

icmmmicm&m (a) i7teH*n*. 

[0058] C <D J; 5 1C0 2 K^TjJfc}i^e&±0 1 fcis* 
%»»J£ffij£M (f) tfiftJtra 
(A) 1 7t*3^TS-&-r5<it«:#SltU Sc^Ji: 

mm (f) ic^-sns (a) tt*aep*d#Lft^ 

7vmit-&Vat (d) 1. 0 13X105 PalCfctt 
3i$£rj<2 0*C~1 0 0"CO^*DfiSc»«|S|-fiK»fr5 so 
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Lt^„ c<o»»»Jj:lgjS« (f) ic-£$n* 
( a ) ^ yjv* a :7*7i/x— frt/fc «fc rj/ $ fc 

tt^^ws-^u^a^yy-^x-^i/t (d) l. 

0 1 3 X 1 0 5 P a ICiSlf&ffifiLff 2 0 "C— 1 0 0 "CO 

(B) 1 8 PVDMMWKO— &*Vmm (A) 1 HZ*- 
M-ya-^-g-SC^fcfcoT, (D) 1 9 

«3'JyX* (B) 1 8 im*>&&tltcimffltp(D (b) 
^U3-;l/x-x;l/^ (c) yya-zn-f^Zt 
-r- h^Srjti Fn*i^;U#v&xXx7WRRrJ 
(e) :7x/-;V<^{fc|#jiJ[iJ, T^V^&ftB&lfcSU, 

mzmwiffiicimm ca) i 7icn-rc£7ynrftg£& 

0, 8E#« (A) l 7rt©8fciMik &rJD>xf§ (B) 

1 8<0ffl5lc%J (f) <DffifiK«r-^tc«OCi:^T-^S 0 
[0 0 5 9] ffifflS (A) 1 7T-5g^L7c^tC«7c? 

Wtm&S-Z/ (D) 1 9T*tT^H^#ti, 

ffixmn.tfmmLrcc tic& k> x**tcw&\cmt\&ftifi 

£ < n*\,-><QT\ ffi$T.mm&cDii:±lf tut 
X« (B) 1 8 0^12 4T'iHfi!c%I (f) 

So 

[0 0 6 0] ^tC03^-r?5t^Bt±, ttm&t L 

Tijfc}s«*AnsijeiMt (a) 29, jfc^&io^fcss 
ftinsiaz-y (d) 30, ^bTcgfettsij^^a] 

7k£?kt&wftm-t2>rcib<»*.ftffim co 31. zk^fn 

ft (C) 3 1 T?IMHM*SnfclW6tt*5/-1r9-y >^ 

m&m (a) 29, cd> 3o<dmc^i6l 

[006 1] (A) 2 9TH±, #Sffl(Dm*MlZ 

t\, SBKV— V (D) 3 0ftt, ±tc*%WojJfe^Jfc 
-g-StiS (a) p<f-7W^— 7;l/*a^;l/x— r;l/fe* 
rj/ $ tc it * <- 7 a -y y 7"^;i/x- r- ;l/ ^ 

(d) 1. 0 1 3 X 1 0 5 P a&C*5tt3».£tf 2 01C~ 

S3 4-emmzik7mmB (O 3 1 icmttrcm, cn 

£>®m&*#^73 S-egE^S 8, 3 9tc^L, ->-V 

r§n^^'jyx-rs 0 sas?stt, 7k^gi« co 3 1 
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(A) 2 9tcAt> t— 3 2t*Jol!MMtstu ISSti: 
%-dt$c9J3 5©j;3^aiS3 4T'^at?nfc^ ia 

§3 6frt>7kftffiffi (C) 3 1 tC^So 
[0 0 6 2] ifc}f« (A) 2 9T*fg£L;rc|l^cji;fc2 

n/£»/-v (d) 3 ox- ft smmtmi, mmm*. 

WmWT'lt, m&ffllcS&ftZ (a) X?-)W*—7)],* 
□ 7f-)]/3L— y-friS &Zf/%.rz.{t* <-7WO'f 10 

V7f;H-fW (d) 1.013X105 Pate 
*5ttS8M£#2 0*C~ 1 0 0TJ*©jKJKff©Wl,->J»8-# 

i/T^*Br(Stto#*«tui8»*fflj5»lli (f) , &tfy 
vx» (b) «ffiffl-&-nc v vxRzmftffifrifimei* 

[0 0 6 3] 1 ~3»C^Lfc«-i5fe?f^Btt^-«>e 

»&ft**Sfcf«KJHf»3rt*tt, l5fe}f« (A) feitfU 20 
yx« (B) %l«*fcti2««±fcUfe^*SB* , J: 

[0 0 6 4] 

bras, awnbfc. 

eisafiw i~ii acftfcttfiw i ~9] < i > 

J I S K 2 2 6 5Jcfl£t,\ $iJ5£i&g8 OVUT'liZ 

7mm&, mfeu&.s irjw±a*y-:7^v Kisses 

T5|jAo«0«IS*tfofc. IMBttWTOSJPfcJ:*. 30 
O: Sl^oSfcL 
x : 5l*jfc&?) 

[0 0 6 5] (2) ttBSSfg{fc^& (1 0 0¥mWb 

^J*<01 0S«%£i±©?S9Jfi:ovTfWrs. ffflffi 

0:35 0*81 
x : 3 5 0tt± 

[0066] (3) 79y^X»»tt*» 40 

So cn*6 0ro%HttJ5ml7*2#Kra8l^ (2 

GfeA« : H F E 7 1 0 0, ftfeXU-xi* («) SD 
T-'JVXLfc^ x7-?D-LTI»tS. &IS?ttl± 

79y*X**tt (%) = [ (iSISMfiS-SSia&fi so 
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S) /fttMtOSB] x 1 0 0 
WfflttJMT<0«iPlcj:* o 
O:40 %J6Lh 
x : 4 0 %*»S 

WWCffl(#-»fc7 9 >y * XCiSS* : J S - 6 4 N D 
( OHO UBSD 

[0067] (4) fstmttum 

3 0^'r>a©XfVl/X^i (6 0X 3 0mm) 

E^aAnifft^r-g-a^^ 1 0 o"CT'3 o^ia^-rSo 

CM, 4 oroj{E?taiJ5 0 0m 1 T* 3 #JSI!K$fc?i» (8 
7^*a^y^;i/x— OS 

S«:HFE7100, ftSX'J-lA (ft) SD X'V 
>7>Ltc'&. H F E 7 1 0 0T-m$mW>LT&M?% o 

Mmcm^fc&mimxtti •. jx^dv?*— v— f h 7 5 

00 ossh^ ^i/vitmxi&mz<£:tm) 

B&mm (%) = { <&&mtift&-ffi&miftM) /» 

jf>f5rS#g} x 1 0 0 
© : 9 0 %J-X± 

o : 8 o%jm±9 o%mm 

x : 8 0 
[0 0 6 8] 

CMft^d 1 ~ 1 1 ] m. 1 fce*o»a"z»*j«»*fi^ 

*fxftt\ f&mtt&llclttlbrc* (a) 

o 7^ ;1/X— r <£ XS/ $ It * <f-)\>; %—7)\s* 
a^Vy-^)VJL—7-)Vt, (b) yj3-;H-f^I 

&Jfrls<fct>*W;®I&#©:7^?X:fc<fcT^ SMftnaafc: 

[0 0 6 9] ?5>(e (c) yyn-;l/x-f;l/7'bf- 
t: Fa^^*;V#vKxX-r;l/Ji*^S«tiS— 

t^i^?!l*^#e.n5clfc^5i^^n^„ (d) 
1. 01 3X1 0*Patfett5iM20X;~l 00 
^©/£#*?&to-f£Cfc&Cj;oT, (b) 

(c) ©aain«*»iMLfc±T\ @nfc^i4*n#e»n 

[0 0 7 0] 

[Jt«W 1 ] « 2 tefB*O*#Jlco«,-»T**0i|i: rauw 

[007 1 ] 
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^ff o ft. i^m^a 2 tc $ £ ^tt©^ >y mm® 

Mic (a) ^f;W<-7WD7f*i-f*i^^ 
[0 0 7 2] 

utKM 5 ] m 2 ice«oi)KT«i^«i« b^tsij 10 

( a ) * 7^*a ^;l/x— r7l/ £ * 
HFCT'&3, 2H, 3H-^-7WD'<y?>^ 
[0 0 7 3] 

DtttM 6 ~ 9 ] ^ 2 fcGttO|&*-e*jft#*&*Ufc 

fcfr-sfc. 2 lei; £#;fc„ (a) *?-;W<— 7 20 

x— f-;H0S-fr*t, (b) fcbTffl^fc^Ua- 
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